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jectives must be of a real and meaningful nature to the child if 
they are to be operationalized as the indivdual confronts the read- 
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habits, of course, has partly been a consequence of the view that 
linguistic mastery has been regarded as functibnally complete by 
school entrance age/ His summary of language develppminit studies 
during the elementary school years provides a useful ovjerview of t 
kinds of investigations which contetn^^ language theory has 
fostered. It should be pointed out, however, that interpretations of 
these studies ought to take into account the stimulus mode employed 
in eliciting language samples, since the stimulm situation caa a 
fundamental effect on the kind of lan|;uage elicited. Nonetheless, 
emerging from contemporary language stud that 
language, seemingly, is acquired in a wther fix^^ 
the rate o( acquisition may vary considerably due to individual and 
environmental £actbrs* 

In conjunction with this point, also, it is well to keep in mind 
that many finding lepprted from child language r^wrch are ex- 
pressed in tenns of nonnativc data with the con»equc^^^ that mean 
scores on tests or mean chronological ages in linguistic development 
obscure rang^ in individual scores or ages that comprise the mean* 
Language norms provide important measur^ for by the re- 
searcher and the practitioner; but language t;ana|ton ultimately must 
be taken into account Normative data ought not be used to obscure 
the fert that ranges around a mean often are for more informative, 
particularly in regard to a developmental view of language acquisi- 
tion* As Ruddell has implied, each in^iyiduars biological endbw^ 
ments; in combination with the consequences of his particular 
linguistic environment, can lead to a sutetahtia^ variation among 
elementaiy school children's language ]^ 

Distinguishing among raus<5 of language 'i^riation is another 
implication that can be derived froni kudd^^^ 
factors of language variatibir mij^t be distingui^^^ 
ways; developmentally, diakctally, and patholo^cally; Each factor 
raises the ]X]fisibility that a mc^el of reading imtruction should take 
into comideration how mbdes of -imtmction^^^ of 
possibly different language inputs into the reading process. 
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done using college subject^; With bne exception, the ^^^^^^ 
a>llege subject was iden^^^ children. 
Some of the college subject getting Ibok^s^^^ to 
rc^d words on the transfer list on fint pVese^tatibh w^^ virt:ually 
none of the look*say kinder^rteh subjects cbuld do this* An analysis 
of how the college sublects drd thU^^^ 

who had used their knbwledge of readin^^ a had learned 

letter sound correspondences on their qwn, were able to transfer 
this knowledge to reading the tramfer list Taken toget^^^^ two 
studio give strong support to the notion that knowledge of letter 
sound correspondence is an important basis for transfer to reading 
new words* 

In the kindex^garten study of the effect of phonic venus lobk-say 
training, a task analysis of the skills necessary for transfer to reading 
new words indicated that knowledge o£ letter-sounds as well as the 
ability to blend these sounds was required. As the data from the 
experiment revealed, the group getting both kinds of training was 
superior to the groups which did not get the necessary training. The 
implications o£ this experiment for the teaching of reading are that 
task analyses can be most helpfitl in planning instructional sequences. 
In doing task analyscs, specific objectives arc^identified*-Then, pre- 



-.4. 



.;-| 



on the other hand, may pose another kind of possible mismatch, 
that which results from differerlces between the formal features of 
the language of instruction and the formal features of language 
which the child has learned in his particular linguistic community. 
The instructional resolution of such a mismatch is currently a topic 
of considerable: debate* specifically regarding whether or not focus 
should be placed on altering the language of instruction to match 
the language of the child br yice yersa. Pathological variation, in 
turn, jxises the ppssibiHty that, in^ addition to whatew^ develop- 
mental and dialectal differences might exists special instructional 
techniques may be needed that are not brdinarily encompassed in 
a reading program; as, for example, the techniques that may be Used 
in working with the visually or auditorily hahdicappe^^ child. 

These three fee tors— -deyelopmental> dialectal, aqd pa thological 
— ^arc not intendedi^ inclusive fbrrhsj of lin^isti^ variation. None- 
theless, they do call attention to the need for a model of reading 
instruction to outline instructional-interventions which are cued by 
the kinds of linguistic variations which can and do occur in the 
language of the elonentary school chi^^ 

A concluding remark: despite the growing date about language 
acquisition, RuddellV admonition that substential work in other 
dimensions of langua^ in relation to reading is heeded is fully war- 
ranted. His jn'esenta:tion - clearly indicates that, despite some signif- 
icant theoretical formulations and equally significant research, Aere 
is still a good dutance to go in developing a the of reading and, 
from such a theory, a model of reading ihstrua^ Ruddeirs own 
contributions, and his comprehemivje summary of the cohtributions 
' orother researchers, are welcome additions to the accumulating data 
atx)ut the reading prdc^ and its language base. 
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- iBefore the student lias leam^^ recc^- 
nize words indef^nde 

pjrQcess?^ma^be^^^ 

model/ : > / - J J - V : ^ / - ^^^^^^ -1 i 

rtpplfVtim^l^ 

;^^^Q?Sple>@n1^ 
^dis^jinina^^^ 

foj^esleanft^ 
iplex^a^tdan^^ 

^hficfii{|^^^i^^^se£lffi^ 

l/Q^^^slfage>^ 

apaft:feqiifp&^^ 

learner^mlust^e^bl^^^^ 
thativis¥al-rccq^ 
memoi^v^R^^ 
the.importance^of^Vis 

tion memory-^a^^ 
significantly cqrfielat^^^ 
correlatiqn^^etwi^l^^^ 
reflected thelwell-lcnowiurd^^ 
ing achievement, theSprre^^^^^ 
and intelligence iw^ 
extremdyTnial j (^^^^^ 

reading achievement independent of intellig The correlation 
betweeh visual recognition memoiy^ 
for the above students- was ^ 
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4^^^^^^ appropriate Tcsponse mu^^^ be 

availably fof Lhookup w 
iridreasmg fc^p^^ 
the assc^mtiyezcon 
words^t2m?be3faciln^ 
already^read the w^^ 
response avaiJabU 

s^I^dj^ggrgglh 

tioiupragfa^^^^ 



: lisp^rkledjm?^ 

th]eyirea^sii3si^^ 
j^Ytirigla^lo^^^ 

land^likei^^^ 



housc^spSrW^^fe 



;^n: aftect OTnap^ehe^ 
some of tbe liftgu^ 
afectileanl^^ 

5. Hookup pfi 05^^^^^^ 
priate resppnse are hoo^^^^^ 
6r recognize Mtlre Word^ii.er,^llppn^stim^^ 
the correct^word/Ac^^^ 

response are part of Ibri^^tm r - _- 

V ^ Tfre unskilled^rea^^^ a worH must 

select a ^ue,:ra:all:(the^^^^ 
able for lairing with^tHe cue/ yariousVs^^ 
which beginningo'eadew useno^^ 

listed below l^ong^^^^^ which will be 

elaboratediupon later in the^^ — 

1. RecognitionlofM^pTi^ 
are presented tb/the ^tu^^ the ap^ppriatie 
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woid;i^ich:is associatcd-M 

procedure U often referred to as the look-say method and is fre- 
quently used in early reading training. What is of concern with the 
use of this method are the strategies used in learning and their sub- 
sequent effect on later learning. The words boy and cat may have 
been presented. Although the student learm to rcc<)gnize the words, 
he^y^^q^bc^ause;^ 

as the cue for caL Later when shown the words ball and car the 
student may caU these words boy and cat because he relies on sinde 

cue for recognition some unusual or striking characteristic of the 
word. He may use word length as the cue to identify words in a list 
For example, the learner may note that the short word is cat and the 
long word is elephant. He may note the taU on the word monkey, or 
the spot of ink on a flash card. These may serve as cues to accurate 
recognition for a whUe. This strategy becomes ineffective when other 
long and short words are encountered. 

3. Word shape cues. If Imes are drawn about words printed in 
lower case, a characteristic oudine or shape results. This outline can 
serve as a cue to recognition. If the same word were typed in upper- 
case, a less characteristic ouUine results and, consequendy, is a less 
useful cue. 
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4. Phonics. Individual letters and letter dustets may be used 
as cues for sounds. These sounds may be combined sequentially to 
recognize the word. Critics of the phonic method of teaching word 
recognition claim that English is not a highly alphabetic language, 
that is, in English there is low correspondence between lettet^ aiid 
sounds. This is true only at the level of individual letten. When 
individual letters as well as letter clusters and their positions in the 
word are taken into consideration, recent work in linguistics indicates 
that English has higher letter-sound correspondence than ever before 
realized. _~\--' , : ^ ^ ; V : 

5. Context Word associations and information provided in the 
context of a sentence may provide the response necessary for recogniz- 
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ing tfic word. Red, white, and— . Few English speaking people 
require the printed stimulus to recognize tlie missing word. While 
context provides an importent cue for recognition and for learning 
to read a word; it is important to dete^ 

nke a word when it is presented m^M^^ If the student does no^ 

visually attend to the stimidlis when he sa^^^^t^ 

leanrto read it ^ ^ \^ \ o - 

^ When t^^ beginmnif r^^^ 
Wog|5^;sig^^^3]^^ 
shaj^as^c^^ 
fo^jrtrans^^ 
^intvwhere^h^^ 
toura^e ffi^ 
AVord^asjcuS^ 
a::whdtefccbnfi^^ 
witfc a^bfi?iwS^ 
not^pnme:t^ 

tendency is uto pcrci^^^^ - 
If there is anytKi^^ studiS indicate/ it is 

tfet childiten s^led:^ th(^^asi^ c^e3^^ ahidVlh^^si^ 
oie isr ft^u^ ^f<N)r some iriddwital 

detaa.:Child^^^ not prdinarily attend to t^^^^ all 
the letters in a word. it^^^K^^^^ 

guish one word from anothfr to aU the letters. 

To deten^ipe which 
in word recopiitipn, Mardibaiita^and I^vi^^^^^^ kindergarten- 
ers and first ^ders select tfie oM^^^ 

which was similar to a standard. The sdection could be on the basis 
of word shape or letter cues. The results indicated t children pre- 
ferred to me fiwt letters, final letters,^ m^ letters, and word shape 
(in that order of prefer«ice) as cues to word identification. This 
study is important bec^iU'jO it demonstrates that the theori'^ are un- 
tenable which propose that beginning readers recognize words as 
wholes primarily by shape. It also deinonstriaites the importance of 
letter cues in the word recognition of children. 

Under which conditions will children use single letter cues or 
all the letters in the word as cues to recognition? To find the answer, 
Samuels and Jeffrey (21) gave kindergarteners a list of four words 
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to learn to read. One group learned a list where the words were easy 
to visually disCTiminate from each other. This group was called the 
high discriminab) » group and their words were spelled da, be, 
MI, so. Another group was called the low discriminability group and 
their words were difficult to visually discriminate from each other. 
The words were spelled se, sa/ me, ma. A comparison betw^^ 
two groups on speed of learning to read the words indicated that the 
group getting the list with highly dU^^^ 
a tes]^was^iS^jto d^te^^ 
Tfrr test rcycaeaVthaf^t^^ 

learned moie^^uickly,^ ^Sed^in^e ISt^^ as tlS: ba^ for 
recogpitipn>The 1^ 

rapidly, had iweid both /for T^ogn i tion^VV^ 

children in ^botlygi^up^ w^ 
had notseenbefOT^^^ 

apt to say fhe wpr^ wa^^^^ whether they used 

a first or Ikst letter as a c 
inability grpup.tended^^^5^ 

before. Thus, initial train ing^^^^ low dfScrim- 

ihability, which forced atten^^^^ 

child to adopt a strategy Which prw^ transfer 
to learning new words. 

In teacfiihg reading to beginning readers, a decision must be 
made between speed of initial learning and transfer. T^^ 
to foster speed oXinitial learriing^t ffi transfer may be a 

false economy. Initial speed of lear^ be facilitated by using 

the look-say method with wbrcb which are highly discriminaW from 
each other. For example, when given the sentence, ''Yesterday bur 
dass went to a fire station," the beginning reader would probably 
learn to read the sentence using first or last letter cues. Although 
this strategy would lead to rapid learning, it also results in poor 
transfer to learning how to read new words. In learning to read, the 
principle of least efFon operates. This means that the strategy is to 
select from the stimulus complex that cue which most easily elicits 
the correct response. Cues may be word length, shape, or sin^c let- 
ters. These cues arc irrelevant in that they provide no basis for learn- 
ing new worJs and what is learned will before long inhibit future 
learning. 
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Teachers who begin the teaching of reading by having the 
learner recognize a basic group of words as sight words have noted 
that at first the learning is rapid/ but soon the rate of learning new 
words slows down drastically. The initial rate of learning is rapid 
because numerous simple strategies provide ciies for word recogni- 
tion. Only so many words can be recognized by length, shape, and 
single letters before the strategies prove ineffective. When this 
occurs, the rate of learning new words decreases, and the learner 
remains on a learning plateau until he learns a rational system for 
decoding words from symb^ 

One strategy for fecilitkting^word recog^^ to use color cues 
with each word as in the wordsrin<olor system. With this system 
certain sounds are repriKehted by fwrticular colors. W^^^ is 
printed, it is spelled according to standard English orthography, but 
certain letters are in a particulars col . " wh ich represents the pro- 
nunciatioh.-While this system may increase rate of initial 
the critical question -is one of transfer* If the learner focuses his 
attention on color and notletter shape, what happens when th color 
cues are removed? To answer- this question, Samuels (75^) had first 
graders and college students learn to read words pnhted in color or 
words printed in regular type. Samuels found t of learning 

the words in color was significantly faster than the words in regular 
type. But on the transfer teste— when the color cues were removed— 
the subjects had great difficulty in recognizing the words formerly 
in color. Thus, on the transfer tests the tables were turned. In com- 
paring recognition between the words which were always in regular 
type to the words which had formerly been in color, recognition was 
superior for the words which had always been in regular type. What 
makes these results so surprising is that the college students knew the 
color cues were to be removed. Apparently, the color cue was so 
potent they were unable to focus attention on the relevant cue of 
letter shape. Again this study illustrates the principle of least effort 
in learning and the dangers of a false economy in which there is rapid 
learning at the expense of transfer. 

Presently, many teachers are of the opinion that letter name 
knowledge facilitates learning to read. There is mounting evidence, 
however, that learning to decode words is not aided by letter name 
knowledge. The basis for the belief regarding the facilitating effect 
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of letter name knowledge on reading may originate from the feet 
that causation is often mistakenly imputed to correlational Hndings. 
Bond and Dykstra (5) found in the first grade studies that reading 
achievement was highly correlated with letter name knowledge; 
in fact, it was the single best predictor of first grade reading success. 
Some ten years earlier, Nicholson (7) reported that the correlation 
between abUity to identify lowercase letters upon enttance to first 
grade and the rate of leaniingvto read wbrcU was r = 
higher than the correlation between iq (r=:.36) aiid the rate of 
learning these words. In the same report (7), Linehan stated that 
letter mmeah^lettirJ^^ 

reading achievement Smce the group which got letter name and 
sound training received auditory discrimination training as well, it 
is impossible to determine from this study if the facilitating effect was 
produced by the name, sound, or auditory discrimination training. 
Durrell (7) concluded, however, that reading difficulties could, be 
prevented if, among other things, training in letter names and sounds 
was given. 

Several critical questions must be answered regarding the find- 
ing that training in letter names and sounds facilitates learning to 
read words: 1) Is it letter names, letter sounds, or their combination 
which facilitates reading acquisition? 2) Can the correlational find- 
ings between letter names and sounds and reading be an artifact or 
product of some other factor? Ohnmacht {14) used a classroom setting 
to study the effect of letter name and sound training on reading. One 
gr',up was given early training in letter names. A second group was 
given training in names and sounds, and a third group served as a 
c( ntrol. She found that the group getting training on names and 
sounds was superior to the other groups in word knowledge and 
word discrimination. The group getting training in letter names was 
no better than the control on these reading measures. It appears, then, 
that letter name training in an experimental study does not facilitate 
reading acquisition. 

Samuels was interested in the same question. He did a laboratory 
study (18) to determine what component of letter name knowledge, 
if any, facilitates reading acquisition. One of the explanations offered 
by educators as to why they belieye letter name knowledge facilitates 
learning to read is that many letter names are similar to the letter 
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sounds.^It is possible, however, that reading acquisition may be 
influenced by the ability to visually discriminate one letter from 
another and not by knowledge of the letter names. To answer these 
questions, three groups of children midway through first grade were 
used The visual discrimination group was given a paired-associate 
task in which the subjects had to visually discriminate four artificial 
letters from each other. The letter name group was given a. pa 
associate task with the same four letters but subjects had to learn 
letter names for ieach of the letters (s, m, e, a). The control groiip 
got an irrelevant^pafred-a^^ 
wasigivra to airili^^ 
appropriate English word^^ 
letters (SE -^^,^^ -^^^ Mr-^ME,-M 
significant differences Were^^ 
this finding lan counter^to the co 
replicated twice, with diff^^^ 

first grade subjects,^utValways with t^^^ rc^ults^ i.e., nd^dif- 
ferehce among the Jjrcoiiwr^V^^ v ^ r^^^ V7 ^ -y- 

Results from the^ Ohnmacht and Samuels studies su^^tjhat 
letter name knowledge has^^rid positive effect on reading acquisition 
and that the correlational findings b^^^ 

and reading may be a product of sbm^^ There isievidence 

(25) that paired-associate learh^ihgTability is significantly cor^^ 
with intelligence- Letter naming^ is a paired-associate task and may 
be taken as an index of intelligence- Since we already know that in 
the elenaentary school IQ is highly correlated with reading^achieve- 
ment, it is not surprising that letter name knowledge is also correlated 
with reading achievement. Another explanation is that the kind of 
home background which enables a child:to enter first grade already 
knowing many of the letters of the alphabet would be the kind of 
home in which academic achievement would be emphasized. Again, 
it is well known that socioeconomic status and home environment 
are highly correlated with school achievement. 

Although letter name knowledge does not seem to have any 
beneficial effect on reading, there is evidence that letter sounds rain- 
ing does have a positive effect. The Linehan and Ohnmacht studies 
both suggested this, and a study by Jeffrey and Samuels (11), which 
will be discussed later, gives further evidence of this._ 
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Qassicd R^eanJi IVhidi Has Ineuenced 
Cunent Thinking 

The research since the 1960's indicates that children fend to 
select a detaU such as a letter as a cue for Word recognition. This 
finding is at variance V'ith the morit^^commonly htld bel^^^ that 
children use the whole word or word shape as the cue. How did this 
latter view originate? ^^^^ r 

Prior to 1900, Cattell, and Erdmann and Dodge published 

stii^^^i^gi^sto^ 

wholev^nafcai^j^Ma^ 

years, partly to support the whole-word method of teaching reading, 

rb(^;pffireadinf(^ 
their imp^ncegthcien^^ife^ 
shd«ldibe|pbihcea^^ 

; frdmaM^anaTS^ 
and.sh^i^?were;the^^^ 
recpgnitic)n.v33i#itaiiie 
TeadeK^,cpuW^^ea)|^iizev\w^ 

point that individual letters could not be recognized, and words 
could ber(Kogni2«Miev(mwhOTjett(^^ 
individually. j 

It?seeim fallacious to assume that because skilled readers can 
recognize a word from its shape and length— under experimental 
conditions when other cues are missing— that shape and length are 
the primary cues adults rely on under normal conditions. Secondly, 
if Erdmann and Dodge are correct about adults using word shape 
and length as the primary cues, which is doubtful, it seems incorrect 
to assuine, as many educators do, that these are the main cues children 
use in learning to read. Marchbanks and Levin (12) demonstrated 
that shape was the cue least used by children. Furthermore, it is 
apparent that a strategy of learning to read using word shape and 
length provides a poor basis for transfer to reading new words. 

Gattell (6). in 1885, published a study which led to the present 
belief that beginning readers use the whole word in word recogni- 
tion. The major finding in this study was tha: , ^^dere could recognize 
a short common word in slightly less time than it takes to recognize 
a single letter. There are several flaws in this study which should 
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make the reader cautious about concluding that the results of this 
study apply to children learning how to ri^d. In this study Catteli 
used a small number of highly educated adults. He had them read 
aloud as quickly as possible a passage from GuUivef^s Travels, spell 
the letters contained in theivords, and then read a passage consisting 
of 100 common noum. TTie mast serious error was that the time 
to pronounce the words is oinfti^ it takes to lecognize 

the words. Secqn^y, he us(^^^ 

the findiggsiarcyv^^ r 

tachistc^6p<;fja^ 

tiieTiime ftftp^^ 
rm^ize thc^wSrO 
unconncctcdlcMeTS 
yi^iii hct^i^^ 
the stuid^ho^^ras^ 

s<Mne^f^ca(tote^^ r 

The C^tt^il ito d^dnsi^ter dwr^kUl^^^ 
eng3gp in lettci^by-leffe^^^ Ae time fw 

wc^izing a word :w6uld bc^^ njeccssary^^^^^ 
recp^iring ea^ ofthc Urtter^ Qittdrs 
results to mi?jm that a sking the unit 

for rec<%nition. lliS vsdid because Gatte^^^^^ 

experiments wctc not ddig^ed^tb a what cues 

are actually lUed by sM^^^ 

that GattellVreaders recognized letters in the word 
and were able to con'ectly identify ^t^^^ percept 
To infer from thc^ studies that n^iye readers use the entire word as 
a cue in learning to read is am error, partly because naive readers were 
not used in these studies* 

Second, it is now known that naive readers tend to select a detail 
rather than the entire word Third, while it is known that the adult 
can perceive several letters togedier as a unit in word recogniti(»i, no 
one knows at the present tune when beginning readers perceive these 
higher order units* 

A hi^er order unit is a spelling pattern having invariant spell- 
ing^to-sound correspondence. For example, a higher order unit might 
be gh in words like fough or tough. Adults can recognize higher 
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order units which conform to Englfah speUing rules even when they 
are prated in nonsense words (P). The criticd question is: How 
do beginning readers learn the higher order unite? 

In order i» study how beginning readers learn higher order 
unite, Gibson et al (10) gave kindergartenen and Hnt graden a task 
in which it was possible for them to learn patterns of speUing. The 
child was given a set of eight cards. Four of the cards had words with 
J higher ord(er^nit sucA Ma^ 

four cards had words such as i^ke, much, deek, and soak with no 
higher order unit The cards were presented in pairs (e.g., lack and 
LAKE), and the child simply had to point to one of the cards. If he 
pointed to the card with a higher order unit, that is, a word having 

CK^e^^told^lha^ 

point to the correct card, the difld had to learn a strategy for dis- 
criminating the higher order unite. Although the task was difficult, 
GilMon found that for some of the.chfldren performance improved, 
indicating that they were learning how to discriminate and abstract 
the common spelling pattern. 

The Hnal topic which will be discussed relates to the Hndings of 
a laboratory study testing the effect of phonic versus look-say readuig 
training on transfer to reading new words. In this study (//) kinder- 
garten children were given jAonic blend training and then were 
randomly assigned to a look-say, phonic, or control group. Look-say 
training consisted of learning to read a list of words. The letters 
of these words were used m new combinations to form the words 
used in the transfer list Phonic training consisted of learning letter 
sounds. These letters were used in the transfer list of words. The 
control group got an irrelevant task to perform. FoHowing training, 
all the subjecte were given the same Ifet of transfer words. Fiist the 
subjecte were shown the words and were asked to read them without 
any help. Then they were given instruction and the number of trials 
required for learning the entire list was computed. The resulte in- 
dicated that the phonic trained group was signiiRcantly better than 
the other two groups in number of words read without any help 
and speed of learning the entire list There was no significant differ- 
ence bet^veen the look-say and control groups on either of these 
measures, indicating that look-say training did not provide a basis 
for positive transfer to reading new words. A similar study (2) ^vas 
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Reactions to Modes of Word Recognition 



Joanna P. Wiluams 

University of Pennsylvania 

PROFESSOR SAMUELS has reported on a topic that is of fundamental 

importance. Whatever one's ulti^^^ or criterion of 

"r(Sding'^ in^^^l^ 

one dgthe primar^^^ 

reader actudly utilizes in wor^^^ 

delineated at: the mom^^^ Since the quesfipn is. cen any 
genuine understanding bfcreadin^^ 

and Jiather tentatively^ M conclusibns /ought to be given further 
serious examination.^ 

Samuels fe^^ of the variojus 

cues and strategies that ma:y be^^ u^^ 

length, initial letter, ovjcrall shape, context---^and he has done an 
admirable job of explainingr how each ohe might be enf- 

ployed as the effective cue by a beginning reader. His warning that 
"children select the easiest cue for recognition" and that the easiest 
cue is sometimes an "incidental detail" is very well taken. Moreover, 
one should not expect that other, more relevant cues will also be 
picked up by the child. One of Samuels' own experiments illustrates 
this point. Subjects learned to read words printed in color more 
easily than words printed in regular type; however, when color cues 
were removed, they could not riecognize the words that had previ- 
ously appeared in color. In this case, the color cue was so salient that 
it overrode the relevant cue. Taber and Glaser (P) did a similar study 
in a programed instruction context, in which children learned a 
paired-associates list of printed color names. The actual color 
was the supporting cue and was faded out gradually over the series 
of learning trials. Again, in this experiment, there was little evidence * 
that the children had in fact responded during training on the 
basis of anything besides the color cue. 

One of Samuels* major points was that in developing training 
strategies, one must often choose between a criterion of speed of 
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initial learning and a criterion in terms of the ability to transfer to 
new, untrained material. Surely we would not be satisfied i£ our in- 
structional gains were focused solely on the materials actually en- 
countered in trainmg. Samuels' data, indicating that initial train- 
ing on a word list of low discriminability leads to the development 
of a better transfer strategy, are most convincing. It appears to me 
that the development of an effective teaching strategy ^n^^ 
that is based on good answers to two questions: 1) what cues must 
the child attend to, in opde 

assume will be a /transfer task;^ Sn^ :2) how caii we ensui^ fiSat: he 
will attend to those cuesK V v ^ ^ \ - ; : ^ 

I also appreciate having Samuels-desOT of 
the early wotk done by Gattell^^^^^^ It is 

well to be reminded what thes^told d^^ 
dusions and implicatiom h^^^ 
is important to note, as Samuels-poihts w 

of whjit a skilled reader doHCs is not hecessan a beginiier wM^^ 

do. But an even more important jwmt/ I^^^^^ is ^t what a^^^ 

subject— naive or spphisticated^abouf read^ 

tain specified, artificial, arbitrairy laBoMor^^nditidnsi is not at 

all the same as what that subjett doe^ do in an ordinary reading 

situation. To confound these two qiiestions is very niUleading^ and 

it is sad to see how often there has been this coh^^^^ 

this confounding is limited to research in trading, of course: the 

literature in child development is full of similar instances in which 

estimates of normative or average performance are confused with 

data on maximal performance. 

I should like to turn now to a discussion.of additional data that 
are relevant to our discussion of word recognition. Before a child 
can recognize a word, he must have learned to some degree how to 
differentiate the written symbols, or graphemes, that he finds on the 
printed page. Gibson (5) has suggested that improvement of visual 
discrimination depends on learning the distinctive features of the 
forms to be discriminated, i.e., those dimensions of difference that 
distinguish the stimuli. Precise specification of the critical features 
of letters of the alphabet, of course, will be ja difficult task. 

It is obvious in any case that the graphemic characteristics of 
the word provide an important category of cues in word recogni- 
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tion (/2). One of my students, Margaret Ackennan, and I (i) did an 
experiment concerned not with the nature of the critical features 
themselves, but rather with the eflfectiveness of different training 
methods in ensuring that attention is focused on the features, what- 
ever they may be. 

In this experiment we compared simultaneous and successive 
discrimination tasks involving highly similar lettei^ (b and d) and 
dissimilar letters (5 and fe). First g^ade urban children were used as 
subjects. In simultaneous trainingr the two letter were presented at 
the sam^time,V^nd on CAre^ 
^jrespona^iiga^ 

position, in the succ^ive disCT^^^ 

hand, bnly^don!? ^1^ was p^e^^ ^The^ubject 
leaniedo^to press the left ^f hyp r^pon^ buttons When 6 was pre- 
sented, and the right button when s was presented. The response 
measure was the humberfof trials rie<^^^^^^ criterion of 

nine; ccftsecutive^oaipa r^p« slnjj. 
lar stimuli (fr ana^d^^^^^ 

the simultaneous p•pbleI5^wh^^ b) 
the successive ^prdblem w^ th^e findings 

were unexpected, we replicated the study— and same re- 

sults, bur notion is diat for the com jarisdn^ distinctive cues are 
easily identified (such as size), ah^ so, in simultaneous training, the 
^ubject has from the start some basis^^^^^^^ comparisoli and difi^ rentia- 
tion. However, & and d are nbtoriously confusing to a first grader, 
and the cues that are to be iised in the solution of this discrimination 
problem must be developed during the training; It is possible that 
simultaneous training in this case presents the subject with so much 
information at one time that the identification of some critical 
feature which can be used in comparison will be hindered. 

In a follow-up study, we found that the same results held on a 
paired-associates task in which trigrams were paired with color 
names. This task, we felt, simulated the decoding part of the reading 
task, in which the child must learn to associate phonemes with 
their graphic representations. An approximation of the simultaneous 
discrimination problem was attained by the use of the trigrams had 
and dab, which would be paired, for example, with red and blue. 
In the successive training condition, bab and dad were the critical 
trigrams. Again, successive training proved superior. We are specu- 
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lat* *«g on the implications that might be drawn for the development 
of workbooks and other practice materials. 

Now let us turn from comparisons of training methods to more 
descriptive data. Samuels mentioned a study of Marchbanks and 
Levin (8) which assessed the relative importance of several graphemic 
cues in children's matching responses. These investigators asked 
middle-class children in kindergarten and first grade to select, from 
a group of three letter and five letter "pseudowords," the one similar 
to thaf'Wlnclrliad'jusFbeen exposed to them and withdrawn from 
sight. They found that the specific letters are much more important 
in determining recognition than is the overall shape of the word. 
The beginning letter was-the most salient cue, followed by the fin^l 
letter. . 

Ellen Blumberg, David Williams, and I (5) did the same type 
of study with disadvantaged urban children to see what true non- 
readers would do. Our kindergarten sample had had no formal read- 
ing training and had little or n o k now ledge the alphabiet. We 
found that these children showed no preference i/ r any of the cues; 
they matched on a random basisl Our first grade sample, which had 
had some reading training, behaved exactly as did Marchbanks and 
Levin's middle-class children. That is, individual letters, especially 
the initial letter, provided the important cues. 

What implications are there here for instruction? In view of 
these and other findings, there really seems to be no justification 
for developing instructional Methods or primer materials based on 
the use of overall shape as the primary cue. Shape seems a poor 
choice after reading training is begun; for when children know the 
alphabet; individual letters become^tfuite salient. Moreover, if one's 
instructional strategy were to attempt to capitalize on ^tendencies 
seen before any instruction is given, shape would be a poor choice, 
for there was no tendency at all on the part of our nonreaders to 
utilize this cue. . ^ 

V\^t also tested some adults on this task. The data were quite 
different from those of the children; the adults' choices were much 
more complex. Surprisingly, although the task as presented seemed 
wholly visual, half of the subjects reported some use of an "aural" 
strategy — ^rhyme, for the most part. The other half reported that 
they used a purely visual strategy, and again surprisingly, half of 
these described their strategy as one in which they tried to match 
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on the basis of overall shape. This had been the least salient cue 
for the children. 

These results remind us once more that %t should not be 
assumed thai adults and dilidren behave in the same manner on this 
type of visual matching task. Indeed, it is most interesting to note 
the fact that the most widely used reading method over the past 
thirty years (the look-say or whole word) has stressed identification 
of words on the basis of overall shape and configuration. But it is 
"^aduks-andniotnchiMren-^ho--^^ 
recognition. 

The second general basis for word recognition lies in the re- 
lationship between the graphic characteristics and the nature of the 
spoken language. Early work focused on the correspondences be- 
tween individual letters and the sounds they represented. However, 
English spelling is quite irregular when individual letten sounds 
are considered x nio fact suggested that thinking of correspondences 
in terms ojf single lette^^ was not useful, which led in turn to a 
search for a more appropriate unit. It appears that clusters of letters 
do have more stable relationships with sound patterns, and it has 
been suggested that these "spelling patterns" are critical units for 
perception (5). That is, while the letter c alone is not sufficient to 
signal a consistent pronunciation, initial ca or ce does correlate well 
with specific phonemic patterns. 

Eleanor Gibson's hypothesis (5) that spelling-to-sound invari- 
ance accounts for the fact that "pronounceable" pseudowords such 
as g/wrcft are more easily recognized in a tachistoscopic exposure 
than are unpronounceable pseudowords such as crurgl has not held 
up, largely on the btisis of her own research showing that deaf chil- 
dren behaVe in the same way as normals (d). This leaves us with 
the question of what it actually is that makes certain "spelling pat- 
terns" or letter clusters more easily recognized than othere. Perhaps 
it will turn out after all not to depend heavily on the spoken lan- 
guage. 

Here may be an appropriate point to bring up another experi- 
ment that dealt with methods of training. Sometimes assumptions 
have been made and accepted wholeheartedly with little or no ob- 
jective data to support them. Such is the character of the recom- 
mendation, made by Bloomfield (2) and echoed by almost all other 
proponents of linguistics reading methods, that only simple, single 
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grapheme-phoneme correspondences be presented to the beginning 
reader. Evidently this untested assumption seemed commonsensical 
enough to go unquestioned until Levin and Watson (7) proposed 
an equally commonsensical point of view. They argued that a child 
must learn that there are variations in correspondences in English, 
and that if he is presented with multiple correspondences early in 
instruction, he will be more likely to develop a useful problem* 
solving approach to the reading task (that is, a "set for dive»"sity"). 

These contradictory points of view were tested in an experiment 
in which fifth and sixth graders learned multiple correspondences 
in a modified paired-associates paradigm (10). The two methods used 
were: successive, where only one of two phonemes whidimapped to a 
particular grapheme was presented for the first half of the training 
trials, and the other phoneme for the last half of training, and 
concurrent where both phonemes associated with each grapheme 
were presented on each of the six trials. When they were asked how 
many sounds went with each form, subjects were much more ac* 
curate at identifying as multiple correspondences the ones that had 
been trained concurrently. Presumably^ then, in attempting to read 
new words, children would more readily identify such graphemes 
as multiple and so try out more than one phoneme for them, thereby 
making it more likely that they would succeed in reading the word. 

Additional support of the "set for diversity" hypothesis came 
from analysis of the errors on another test, in which the subject was 
to identify all the phonemes that were associated with each 
grapheme. Here, there were fewer omissions on concurrent items 
than on consecutive ones. These effects were large, and they re- 
mained over' two variations in the procedure (which equated first 
the number of presentations of each type of correspondence and 
secondly the strength at the end of training of the two successive 
correspondences). - ^ 

A second important question, of course, is how much of the mate* 
rial presented in training was actually learned. In terms of this sim- 
ple performance criterion, there were again differences in favor of 
concurrent training, but here the effect was small and unstable. 
Further work indicated that first-graders, tested early in their firat 
semester of reading instruction on a similar task (in which the stimuli 
were homographs), showed a similar pattern. ^ 

Admittedly, much more research is needed in order to apply 
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such findings as these to actual instruction. For one thing, few pro- 
grams teach letter-sound correspondences in isolation. Further work 
' is in progress, focusing on spelling patterns presented in the con- 
text of words. At present, however, in the absence of sufficient data 
on which to base a final decision, it would seem reasonable to provide 
at least some variation— some kind of concurrent training— when 
presenting multiple grapheme-phoneme correspondences. Certainly 
the data indicate that critical questioning of some of the time- 
honored assumptions and recommendations is desirable. 

There is a third general category otcues tffat is used in word 
Tecognition: the context in which the word appears. That is, a reader 
makes use of the information contained in the rest of the sentence 
in his efforts to recognize the word. For example, in the sentence "He 
.walked toward the . . . /' there are certain limitations, of both a 
grammatical and a semantic nature, on the words that can complete 
the sentence in an acceptable fashion. Investigators have found that 
it is indeed easier to recognize a word when it is presented in context 
than when it is presented alone. For example; Samuels Has demon- 
strated tliat recognition speed for the response item in a word pair 
can be facilitated or interfered with by an appropriate selection of^ 
stimulus items. 

More emphasis is being placed on context, or, to state it another 
way, the search for cues when units larger than a single word are 
considered. Only a few years ago, psychologists were comfortable 
with a very simple and narrow definition of reading, one that con- 
centrated on what was distinctive about reading. Such definitions put 
major emphasis on the decoding process, of course. 

Today the focus has shifted. Decoding is necessary but not 
sufficient, and other aspects of "reading"— notably, of coune, com- 
prehension— have been attracting attention (//). The emergence of 
such interest undoubtedly reflects the very strong influence of 
cognitive psychology. Reading now tends to be tied to information- 
processing and other related concepts. Definitions also seem to be 
growing more general and less focused on what is unique to reading. 
One can reasonably describe skilled reading, I believe, as a process 
in which the reader samples the cues on the printed page. Using 
these partial cues together with previous knowledge both aI)out 
printed pages and about the world, the reader forms hypotheses (or 
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expectations), which are confirmed or disconfirmed by subsequent 
samplings. 

It is clear that whatever the definition of reading, the processes 
involved for the proficient reader and for the beginner do not com- 
pletely overlap. Language has a hierarchical structure, and whether 
we are considering the processing of speech or of text, the identifica- 
tion of the "processing units" is of prime concern. It seems obvious 
that there are different types of units and different levels of units 
which depend in part on the characteristics of the reader— his pro- 
ficiency, his purpose, and so forth. (They also depend on the nature 
of the material to be processed.) The specification of these units, 
intraVvord and beyond, how they are structured and how they are 
identified and recognized, will continue to be a central focus of the 
research in this area. 

As would be expected, research interest has been shifting to 
the adult, skilled reader. Certainly, many of the issues arising from 
cognitive theory are more, pertinent to the reader who has some 
proficiency, that is, an individual who is past the point at which 
decoding skills have become fully established and automatized. More- 
over, a good bit of work on the visual recognition processes has al- 
ready been accomplished, and it is to be expected that there would 
be a major push to do the same kind of initial "mapping out" with 
respect to the other^ispects of reading. 

I am concerned about this shift in interest, in that findings 
may not relate very closely to the behavior of the beginning reader, 
let alone to any ultimate concern with instruction in beginning 
reading. Other recent interests in the psychology of reading also 
seem to .be leading away from questions of literacy training. The 
notion, for example, that speaking and writing are both derived 
direcdy from underlying linguistic structures, as opposed to the 
more common view that speech is primary and tliat writing is simply 
(or complicatedly) a representation of speech, is most provoca* 
tive (^). Such questions are tremendously fascinating and obviously 
deserve study. But, again, what about the five year old? How will he 
gain from this kind of research? 

We cannot afford to lose interest in fundamental investigations 
of the behavior of the beginning reader, investigations that focus 
on the basic processes of word recognition that are clearly so crucial 
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to the five year old. More work of the type that is so well represented 
by Samuels' experiments is sorely needed. 
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Models of Perceptual Processes in Reading 

John J.Geyer 
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FEW AREAS OF KNOWLEDGE offct motc promisc of providing new 
insights into reading instruction and remediation than the consider- 
able advances made in the psychology of perception during recent 
years. The decade between Broadbent's Perception and Communica' 
tion. (20) and Neisser's Cognitive Psychology (116) saw growing 
numbers of researchers publishihg in newly founded journals and 
coalescing into a new branch of psychology. Cognitive jwycfiolbgy 
takes as its central function the study of the processes by .which 
*\ . . the sensory input is transformed, reduced, elaborated, stored, 
recovered, and used" (i/(f:4). Since this function on the visual-verbal 
dimension could serve as a definition of reading, it is clear that this 
branch of experimental psychology bears close watching by anyone 
interested in understanding reading phenomena. 

As early as 1964, Holmes and Singer used the trend toward 
more basic research in reading as the central theme of their review 
article for the Review of Educational Research (89) and in it specifi- 
cally pointed to the importance of the lines of research which were 
later to make up the area of cognitive psychology. In 1966, the 
present ^vriter analytically reviewed this research literature and 
from it suggested a model of perception in reading (62, 63)^ The 
model and experimental evidence supporting it was reported the 
following year to the International Reading Association (64). 

This paper will extract from the growing literature in cognitive 
psychology several studies which can offer insights into the reading 
process. Classical reading theory will be briefly presented in its 
historical context and the assumptions underlying this theory will 
be stated. Those assumptions will then be examined in light of 
recent research and alternate models suggested. While a rich array 
of details arc currendy being actively debated, there are large areas 
of agreement with which to support a generalized model as a replace- 
ment for classical theory. 
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Classical Theory 

Historical background 

The span of attention. Central to the classical theory of per- 
ception in reading is the hypothetical construct of the span of 
perception, a concept which stems directly from the sj^n of attention 
experiments of early psychology. The second oldest experiment in 
experimental psychology, the span of attention was a lecture topic 
in the classes ofSir Williana Hamilton (7?: 176-177) prior to 1859: 

If you throw a handful of marbles on the floor, you will find 
it difficult to view at once more than six, seven at most, without 
confusion; but if you group diem in twos, or threes, or fives, 
you can comprehend as many groups as you can units, because 
the mind considers these groups only as units, it views them as 
wholes, and throws their parts out of consideratioit 

Sir William's marble-throwing demonstration was developed by 
Wundt, Cattell, and others into precise experimental procedures 
which became central to the theoretical disputes of the tum-of-the- 
century. In Germany, Wujj^t and hi^ pupils Dietze, Cattell, Hall, 
and Jastrow worked to establish the limits of the^m/ang}^a problem 
which the latter three were to bring across the Atlantic with them. 
Exner experimented on the "primary memory** and Richet on the 
''elemental memory.** In England such giants as Galton, Sully, and 
Bain were concerned with the problem. Their technique and 
theories were reflected in France by the work of Binet, Henri, and 
Simon who were the most successful of all at applying the new 
techniques to the new field of mentaP testing. To this latter group 
of scientists, the measurement, of the span of attention was a method 
by which they could investigate and demonstrate individual differ- 
ences. 

In the United States, the leader of the Wundtian school of 
Structuralists was Titchener, assisted by a host of students which 
included Erdniann, Dodge, Huey, Hylan, and others. Their ap- 
proach to {Mychology.was to determine the elemental units of the 
mind, chiefly through introspection, and to build these units into 
larger and larger blocks in a direct analogy to chemistry. Since the 
span of attention appeared to remain constant under a variety of 
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conditions, they considered it to be the elemental unit of attention. 
Humpstone (91), for example, defines the span as "the ability to 
grasp a number of discrete units in a single moment of attention and 
to reproduce them immediately/' 

Galton's influence in the United States was represented chiefly 
by J. McKeen Cattell and the Functionalists. Concerned primarily 
with individual differences and mental testing, the work of this 
theoretical viewpoint was quickly and naturally applied to the 
problems of education. When Java! {93) established the feet that jhe 
eyes in reading do not sweep, but move in a series of saccadic jerks, 
the relationships between the rapid succession of discrete visual 
images provided by the fixations and the brief tach is toscopic image 
utilized in the span of attention experinients were recognized. The 
tachistdscope became the standard experimental instrument in the 
search for the primary cue in word recognition. 

The ''total word picture" concept. One of the earliest and most 
seminal experiments in the field of reading was conducted by Cat- 
tell (31). The findings and implications of Cattell's experiment and 
its influence on our thinking today can be shown by a brief quotation 
from the definitive work of Woodworth and Schlosberg (149:101). 

The use of the tachistoscope in experiments on reading goes 
back to the pioneer work of Cattell (1885), who found that with 
a very brief exposure under adequate illumination: 

3-4 unconnected letters could be read. 

2 unconnected short words coukl be read.^ 

4 connected short words could.be read. 
Since even the two short wotds, not to speak of the four-word 
sentence, exceeded the letter span— and since, as Cattell found 
in his reaction time experiments . . « a familiar short word coukl 
be read as quickly as a single letter— it was clear that the words 
were not read by spelling tliem out. What could be the reader's 
basis for recognizing a word? Cattell.reasoned that it must be the 
"total word picture." His results were confirmed by Erdmann 
and Dodge (1898), who found the span for unconnected letters 
to be 4-5, while familiar words, even as long as 12*20 letters, 
were correctly read from a single exposure of 100 ms. They 
inferred that the "general shape of the word" must be the 
primary cue for word recognition, with a few clear letters dose 
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to the fixation point as supplemenury cues. By "general word 
shape" they probably meant tiie external configuration of die 
printed word, while Cattell's "total word picture" covers also die 
internal pattern of curves and vertical strokes .... 

These conclusions of Cattell and of Erdmann and Dodge, al- 
diough much disagreed with, remain die basis of much of the ratio- 
nale behind our views of perception in reading today. The "span of 
attention" has become the "span of perception" when applied to 
reading, but the basic concept and the assumptions underlying it 
remain the same, viz., that it is a single, unitary act of perception, 
that all elements of die stimulus field are perceived instantaneously 
and simultaneously, and that those in die center of the field are 
perceived clearly while die elements become less clear as diey occur 
farther out in the periphery. As die elemental unit of perception 
in reading is die word or even the phrase, the lettere are important 
only in determining die word shape. Hence, die whole word method 
of teaching reading (5:212): 

The psychological rationale of die whole word mediod has 
been demonstrated numerous times by laboratory studies of the 
psychology of reading. Cattell's study . . . reported in 1885, is 

a landmark If the limit for unrelated letters was only three 

or four, die words obviously were not perceived in terms of 
letters. The experiment definitely proved diat we do not read by 
letters but by whole-word units. ' 

Early disagreement with the "total word picture" concept. As 
well accepted as the "total word picture" concept is, most authors 
find it necessary to qualify it to some (extent due to persistent experi- 
menfal finding which appear to contradict it The studies which 
require such reservations are discussed in several textbooks covering 
perception in reading arid will only be overviewed here. The ob- 
jections to Cattell's concept of the "total word picture" as the basic 
elemental cue began early. Zeider (DO) found, tiirough a study of 
errors made during tachistoscopic presentations, that die capital 
letters at the beginnings of the words were invariably reported 
accurately and diat die rest of the word reported bore certain 
relationships to die letters within the stimulus word. He, diere- 
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fore, discounted the influence of word shape and suggested instead 
that the subject was constructing a word from the letters he obtained 
during the brief flash. Zeitler concluded 

' The apparent simultaneous apprehension of & word as a 
whole is an illusion of assimilation, that the real apperceptive 
process consists of successive apprehensions of the word, part 
by part, by a movement of attention from left to right, in 
which part of the letters of a word are passed over rapidly while 
the attention fastem upon thejdomi^^^ [trainslatioh by 

Bonny (i^:28); italics added by present writer], 

Gbldscheider and Muller (55) had likewise held that the letters 
were important and that the "detennining letters" were the initial 
letter, "ascenders," "descenders," and vowels. While certain words 
might be read from word shape* they concluded from their experi* 
ments that such reading was not the rule. Crosland and Johnson (^2) 
attempted to rank the letters in terms of relative legibility and 
found their results in gene^ agreement with Goldscheider and 
MuUer. The determining letters were thought to arouse an auditory 
image of the word, and the word was then; completed by means of 
associations. Huey (90), in the first comprehensive treatment of the 
psychology of reading, presented essentially the same view and 
further suggested that the speed of association was determined by 
"expectancy." 

Pillsbury (/2/:349-350) projected words with omitted letters, 
incorrect letters, or an x overprinted on one or more letters. His 
five subjects were all mature readers and trained introspectionists 
as well; in &ct, one was Titchener. His results indicated that 

. . . there is a striking decrease in the percentage of recog- 
nition [of disfigurements] as we proceed from the first letter to 
the last throughout the word .... This seems to indicate a 
general tendency of the subject to read through the word from 
left to right (emphasis in original), and thus to give the first 
letters in the word a more prominent part in the recognition of 
the word as a whole. 

Further evidence.of the same tendency is offered by the fact 
that in the words with more than one letter changed^ whenever 
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[only] one disfigurement was noticed • , , it was the first altera- 
tion that was noticed in the greater number of cases. 

By presenting words to peripheral vision, Korte (98) found 
that isolated letters could be read farther in the tail of the eye than 
could words. He also found that the longer the word, the closer it 
must be brought to a central point in order to be identified. Since 
general outlines are discriniinable in peripheral vision where the 
indiyidual letters making up the word are not, he concluded that 
identifiation of a word proceed^ fix>m identifi^^ of its letters 
and that the "total optica) fpm" was relatively unimportant 

That shape alone can provide useful cues was demonstrated by 
Erdmann and Dodge (52), who fouiid that words can be identified 
at distances beyond the maximums for the determination of in- 
dividual letters, This^ as Wooaw^rth (7-^5:741) pointed out, does 
nothing to. demonstrate that the same phenomenon occurs at the 
normal reading distance, Grossaft (70), Kutzner (101), and Wiegand 
(146), utilixing^the distance experiment, showed that as the words 
were brought closer, more and more letters became identifiable and 
that guesses might be made at any stage. The closer the word, the 
more letters were identifiable, and these, tc^ther with some general 
characteristics such as length, provided better and better guesses. 

The early experimental findings tending to contradict the 
"whole word" view could be extended considerably. That the con- 
clusions arrived at during the last century by Cattell and by Erd- 
mann and Dodge should have survived so many years in the face 
of a large amount of contradictory evidence seems due to two pri- 
mary factors. In the first place, these experiments went to the heart 
of the extremely bitter theoretical warfare being waged between 
the Structuralists and the Functionalists. When the introspective 
base of Structuralist methodology was discredited by the rising tide 
of Behaviorism, the Functionalists were left with the field. Secondly, 
at the very time that the Functionalists heeded explanations to dis- 
count the experimental findings of the Structuralists, these explana- 
tions seemed to be offered by the Gestalt psychologists who enjoyed 
an immense wave of popularity in the decades following World War 
I. (For a thorough, if somewhat overly critical review of the influence 
of Gestalt psychology on reading theory, see Diack, 46.) 
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C lassical reading theory and its underlying assumptions 

The concept of reading by word shape combined with an exten- 
sive eye movement literature provided this classic view of percep- 
tion in reading. The eye moves in a series of saccadic movements. 
Little or no vision takes place during the movement, but at each 
fixational pause the visual field is flashed to the brain. Words and 
phrases within these visual fields are identified primarily by their 
general shape, and growth in reading is a function of how many 
words the reader can "take in" during each fixation. That is, the 
"span of perception" is thought of and measured as a spatial variable, 
all parts being "taken in" and processed simultanequsly. The span 
becomes larger with training and practice because the reader learns 
to "take in" and process progressively larger elements— from parts 
of letters, to letters, to syllables, to words, and eventually to phrases. 
It has been argued that it should be possible to perceive a page at 
at a glance. 

It is thought that approximately 100 msec, are consumed at the 
beginning of each fixation in clearing and refdcusing time. Other 
temporal portions of the fixational pause length are devoted to per- 
ceiving and responding to the stimulus. The reading process is con- 
ceived of as a series of tachistoscopic presentations flashed to the 
brain by the saccadic movements of the eye— a series in which both 
the stimulus and the response are immediate and based on the whole 
word or phrase. ^ 

Regressions are generally ascribed to "feulty oculomotor move- 
ments," particularly the regression commonly found at the beginning 
of the line, or to difficulty in trying to understand what haf been 
read. For one reason or another, the reader moves his eyes so that 
his "span of perception" does not overlap his previous span, and he 
must move his eyes again so as to include the missing wotds. At one 
time there was a considerable dispute over whether "^ulty eye- 
movement patterns" were the cause or result of poor reading. Most 
authorities agreed that ". . . the number and duration of fixations, 
and hence the speed of reading, are limited by central, rather than 
peripheral factors . . ." {149:b(i&). Yet the central factow were vague 
and peripheral measures lead to inadvertent peripheral interpreta* 
tions. Woodworth and Schlosberg should have written . . the 
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speed of reading, and hence the number and duration of fixations 
. . . The difference is not trivial. 

This classic view of perception in reading with its emphasis on 
the span. of perception was an outgrowth of span of attention con- 
cepts and makes the same basic assumptions. Chief among these 
assumptions are: 

L That perception is a unitary phenomenon, or, at least, that 
sensory and perceptual processes are isometric. Thus Tinker 
(137:476) (included that . . perception beg^ in the initial 
part and is completed in the final part of a . . . fixation. These 
two parts of a . . . fixation appear to be phases of a unitary whole.** 
As Hebb (^J^: 26) has recently pointed oUt» thb assumption was based 
on the neurology of the turn of the century and had a purely 
theoretical origin. It was stoutly maintained because to do otherv/ise 
would have lent respectability to die method of introspection which 
had suggested that a numbd: of things may happen between the 
objectively-measured stimulus and the objectively-measured re- 
sponse. 

2. That within the **single perceptive act*' isolated by the span 
of attention experiment, all elements of the visual field are per- 
ceived instantaneously and simultaneously. This assumption is a 
necessary correlate olE the first, fiof if it were not true, the span of 
attention would not be unitary, nor nece^arily isometric 

It will be argued in the remainder of the paper that neither of 
these assumptions is correct and that whatever vestiges of classical 
theory remain should be honorably retired That the first assumption 
is &Ise is attested to by a large tody of evidence and overwhelming 
agreement With the first assumption false, the second becomes the 
very complex focus of much current research. In the current vocabu- 
lary of the field, this research is concerned with determining what 
portions of the perceptual act employ sequential processes and what 
processes are accomplished in parallel* 

The Assumption of the Unitary Nature 
of Perception 

The fading memory trace 

The memory afterimage. One of the most persistent intro- 
spective reports made by subjects in tachistoscopic experiments is 
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that they saw all the elements but forgot some before they could 
be reported. This report is so universal and so tenaciously believed 
by the subjects, that even its introspective origin was not sufficient to 
discard it altogether.* That such reports contradicted the assump- 
tions underlying the span of perception and "total word picture" 
views of reading was recognized/but the implications were largely 
ignored Thus while Woodworth and Schlosberg {149) tell us on 
page 104 that "as children advance in reading ability they become 
familiar with many word pictures, and their span for words in- 
creases much faster than their span for unconnected letters/' they 
ako tell us on page 102 that : 

. . . tlie visual impression received during a brief exposure 
must be much mpre complete and detailed than is implied by 
the phrase 'general wq^^ 

report only a few of the letters shown, he firmly believes he h^ 
seen all of them during the actual exp^psure. He fpigets some 
before he can report them all because mere memory cannot re- 
tain so many disconnected items. 

Woodworth and Schlosberg's moTC detailed view of perception 
in reading seems to imply imraediate and simultaneous sensing of 
all the parts of the visual field, but successive identification of its 
component parts, limited in a brief exposure by immediate memory. 
On page 507 they describe the reading act as a . . continuous 
prc/cess in that the perceptual development of meaning goes on 
steadily. Perhaps one can think of it as a continuous production 
process, a machine into which the raw material is tossed by the 
shovelful." 

One of the experiments which forced this more detailed view 
was that done b) Glanville and Dallenbach (66). In a definitive study 
of the span of attention, these investigators exposed two rows of 
letters across the visual field for an exposure length of 78 msec. Light 
pre- and post^timulus fields were used, a fector the importance of 
which will be discussed below. Their results showed that the letters 



1 Sperling {2$2) gave the fcUowing as "fepresentative examples" o£ experi- 
menters who reported this introspection: Bridgiir/i;;, Cattell (30), Chapman (SS), 
Dallenbach (ii), Erdmann and Dodge (52), Glanville and Dallehbach (56), Kulpe 
(200), Schumann (i2P), Wagner (141), Whipple (143), Wilcocks (147), and Wood- 
worth (24S). The Uit could be extended oonsidetibly. 
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to the left of center in the upper row were most correctly reported. 
Introspective reports given by tlieir highly trained observers indi- 
cated that most of the letters were reported from a "memory after- 
image/' Glanville and Dallenbach (66:225) concluded that: 

... the usual jrder of report followed by the O's was to name 
the letters from left to right, and those in the top row before 
those in the bottom. This plan places those in the upper 
row at an advantage over those in the lower. This theoretical 
advantage is borne out by the objective results. 

They also reported that the subjects could change the order of 
jreport at will. 

Very similar results were found by Crosland (^0) when he ex- 
posed random letters in series ranging from 1 to 9 for exposures of 
100 msec. A falling shutter tachistc^cope of a type \ hich g^ve ap- 
proximately equal lightin|[ of the fields was used. His results showed 
-diat most letters reported were from the left field, and that the 
cuiVe of correct reports by letter position declined rapidly from 
left to right. The sharpest decline (^me between the fourth and 
fifth positions. Since it was clear that th^e findings did not agree 
with the doctrine of the day which held that perception of all ele- 
ments was simultaneous and that vision was clearer in the center 
and less dear on the periphery, Gfosland explained these results as 
indicating a "left-to-right mindedness.^' 

When Grosland (fi) extended his experiment to groups of good 
and poor readers of elementary school age, he found the leiEt-to-right 
eftect more pronounced in the good readers than in the poor but 
apparent in both groups when the letters were flashed to the center 
of fixation. When the \/ord was presented to the left of fixation, how- 
ever, the poor readers reported more of the letters at the ninth posi- 
tion. Anderson and Dearborn {3^j231) find this to be evidence that 
"good readers arc attracted by the beginning of words. Poor readers 
not so much so.'' 

The experimental findings were further extended in an unpub- 
lished experiment by Grosland and, presumably, Anderson (re- 
ported in Anderson and Dearborn, 5:227-228), by repeating the 
procedure with bilingual Jewish children. In reading English, these 
children showed the same results as had been obtained before, but 
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in reading Hebrew, the results were revened showing a "ri^t-to- 
left mindedness" in reading Hebrew, 

That these results were contradictory to the current assump- 
tions and beliefs concerning perception was recognized by Crosland, 
and attempts were made to explain them in terms of laterality. When 
results in further experimentation showed no laterality effects, Cros- 
land suggested they were due to a /1eft-to-rig^t progression of at- 
tention" {4). The importance of these implications was not followed 
up, however, and as is often the case, it was only when the issue 
becSnae central to a theoretical dispute that its importance was recqj- 
nized; 

The retinal locus controversy. In his very influential work. The 
Organization of Behavior, Hehh (5^) chose the operation of vision 
in tachistoscopic presenutions as a central issue in the theoretical 
dispute of functional organization vmzw equipotentiality, Lashley 
(102) had argued that the phenomenon of serial order could not be 
accounted for neurologically in tenns of associative chains, nor in 
terms of the sensory control of movements. He felt there must be 
some process whereby traces and motor neurons can be scanned in 
sequence, Hebb, noting that speed of reading ". . . depending on the 
instantaneous recognition of larger and larger blocks of letters . • . 
increases up to the a^ of 12 to 16 years, or perhaps even later . . 
argued for a structural differentiation of the retina due to training 
in reading. He cited the results of an experiment by Mishgin and 
Forga)^ (i/i) which, in Hebb's words, . • show direcUy that 
reading does not train all parts of the retina in the same way, even 
when acuity does not enter the picture/' 

In the experiment cited by Hebb, Mishgin and Forgays had 
presented eig^t-letter English and Hebrew words to bilingual sub- 
jects for an exposure length of 150 msec The subjects were directed 
to focus on the usual prestimulus target, and the words were pre- 
sented to the left or right of this focal point The English words 
were fornd to be more easily recognized when presented to the right 
visual field, the Hebrew words when presented to the left. These 
findings were interpreted by the investigators, as by Hebb, as show- 
ing differential training for the different areas of the retina with 
resulting structural differentiation. 

The results of Mishgin and Forgays' experiment had been 
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Noting the above differences resulting i>etween presentations 
to the central locus and those to either side. Heron (86) reviewed 
all previous work in the area, conducted a comprehensive experi- 
ment, and collected the following facts: 1) If English letters are 
exposed simultaneously to bdth sides of the focus, those on the left 
are reported best; if to one side only, those on the right 2) If the 
subject knows where the letten will fall, the knowledge makes no 
difference in the report of the right field, but improves the left. 
3) When four letters are presented in a square pattern, subjects re- 
port the upper left, upper fight,^^l^^ lower right in that 
order, whether the group is to the left or fight of fixation, 4) In a 
series of letters, subjects report the beginnings better than the end- 
ings. 5) When letters «re double-Sliced, the suf^^^ left 
field in equidistant preseritatiom is greater^^^ facts to- 
_ gether. Heron postulaited that differences found in the "retinal 
locus" experiments could W best explained as due to "post-exposural 
attentional processes'' on the remaining; neural traces. While Hero^^'s 
condusions were carefully worded lo avoid any hint of the Platonic 
jemortVm obseiving the tf/doZfl, they seem to postulate ,what later 
investigators refer to as a scanning of the memory trace. 

Kimura (9$) replicated Heron's findings that when letters are 
presented in a square pattern the subjects report them in an ul, ur, 
LL, LR order and that errors increase in that order When the letters 
were spread out horizontally and presented across the center of fixa- 
tion, the less educated soldiers tended to report the right-fidd ele- 
ments and, consequently, reported more of these correctly. The 
students, however, tended to keep the left-to-right pattern and re- 
ported more of the left elements correctly. Kimura, therefore, settled 
for a compromise position which acknowledged Heron's condusions 
but said that other things were operating as well. 

Terrace (136) exposed words and npndirectional forms* to the 
right or left loci of 30 college students. His results agreed with the 
previous findings that under these conditions words are be^t per- 
ceived in the right field, but no difference was found for the non- 
directional forms. Terrace agreed with Heron's attentional scanning 
hypothesis. 

In a series of experiments utilizing a variety of techniques, 
Harcum and others (9, 75, 78, 79, 81) showed that readers of English 
normally reproduce binajry numbers in a left-tp-right order and 



60 



THEORETICAL MODELS AND PROCESSES OF READING 



"exhibit superior tachistoscopic perception for elements at the left" 
when these elements are projected across the center of fixation. But 
when the subjects were instructed to respond from right to left, they 
showed a strong right superiority. When horizontal patterns of ten 
circles with five blackened were presented to Israeli and American 
students the results (75:368) indicated that 

The basic difference between these observed groups ap- 
parently IS that the American "instructs*' himself to perceive 
and respond from left to right, whereas, the Israeli "instructs" 
himself to perceive and toj^responS- from right flie 
American is instructed by the experimenter to respond ifroiib 
right to lefty he shows right-supmprity U) the same degree that 
the Israeli shows without instructions from tlie experimenter 
* • • • The perceptual process involves a spatial-tetnpqial se- 
quence whose directionality is infl^^^ 
acquired through experience in reading* 

Bryden (2^) had found results siniilar to those of Harcum and 
Friedman when using nbndirectional geometric forms. Requiring 
subjects to report horn rigfit to left did riot produce the correspond- 
ing directional effects, however, when letters were used as the stim- 
ulus material. The major effect under these conditions was a reduc- 
tion in the number of letters reported. His subject frequently st^ 
that they first had to repeat the letters silently in a left-to-right 
direction before they were able to report them in the prescribed 
direction. These results indicated to Bryden that the trace s^tems 
which are excited when letters are tachistoscopicaily exposed are 
"polarized" in a left-to-right direction. 

Bryden's work with differing types' of stimulus materials was 
extended in experiments by Bryden and oth'nrs {26, 27)* These ex- 
perimenters concluded that left-field superiority could be best ex- 
plained by postulating a sequential processing of a fading memory 
trace but that difference^ in rigfit-field superiority were strongly 
affected by the familiarity of the stimulus. Subjects were able to 
process nondirectional forms most flexibly, digits less flexibly than 
forms, but with more flexibility than letters. They concluded that 
the inability to process letters flexibly resulted from reading ex- 
perience. 
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The relative inflexibility with which alphabetic materials are 
processed suggested that further insights into perceptual processes 
could be gained by utilizing various transformations of nomlal 
letters. An early study by Wolfe (1939) reported that a "set to read 
backwords" could be induced in 9 to 1 1-year-old children by present- 
ing mirror reversals of words. Harcum and Finkel (77:224-225), com- 
bining this technique with the retinal locus experiment, presented 
English words and left-right mirror images of English words to the 
left and right of fociis. While the words wer^^ read best in the right 
field, the mirror images were read b^t in the left; Harcum and 
Finkel concluded that these results could be thought of as being 
due to 

... a temporal disdibution 6i attention across the j^srsisting 
physiological traces of the projected stimulus elements. The se- 
quence of attending to the traces is assumed to corrcspb 
sequence of successive eye fixations across the visual field with 
the stimulus present, if eye movements could b^^^^ Thus, 
having fixated on the center of the target-field, in order to per- 
ceive the word to the left of the fixation cross, the observer 
must direct his scan all the way to the beginning of the wore! at 
the left, and then readif frdip left to right. This initial tendency 
to scan toward the left conflicts with the tendency to read toward 
the right and perceptual accuracy suffers. When the word is 
presented to the right of the fixation cross, however, the be- 
ginning of the word is near the fixation, a^s, and the tendency 
to scan from the beginning of the word toward the end supple- 
ments the tendency for the left-to-rij^t scanning sequence. 

Harcum's explanation of retinal locus effects being due to 
conflicts in scanning tendencies receives some support from the 
finding by Goddglass and Barton (69) that the superior perception 
in the right visual field is accompanied by a lower threshold. If a 
subject must first scan to the beginning of a word, as in the case with 
words in the left visual field, it would be expected that such scanning 
would require additional time. In two rather extensive follow-up 
studies, Harcum and Filion (76) and Harcum and Smith (82) ex- 
tended their findings on the effects of various letter reversals and 
found further evidence in support of a scanning hypothesis and 
against the origind structural hypothesis proposed by Hebb. In the 
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same year, Hebb (5i:25-26) rejected his earlier hypothesis and 
suggested an explanation quite similar to Harcum's: 

what common features do [the word FRANCE and its mir- 
ror image] have, as visual configurations, that are not common to 
other words: Not much, considering- them as sutic wholes. But 
as one moves his gaze from left to right in the uppernvord, 
or right to left in the lower, an identical series of events oc- 
curs • • • . _ ^ 

Now suppose that perception o^^ . \ the word FBLANCE is 
a serially ordered activity^df me^^ 

blies, even when the p^ea h re^^ single glance, 

and that the orienution is a fracdbn of siarial order. What 
■ diange is reijuired . v A diai^ in^t^^^ of firir^ of cell 
assemblies, 6&ly/ and such a ch^ 

What I me% to^^ new p(»sibilities 

of explanation that open up when oii^ separates se^ fiom 
perceptual processes, and recc^iizes that identifying the two had 
a purely theoretical origin, knd neurological to boot 

The Heron-Harcum model (1966) 

The implicatioris of the r^eairh discm^^ as Hebb 

recognized, were fer-reaching. By makiiig Untenable the long held 
assumption that perception is a uiiitary phenomenon, many old 
questions were reopened and many new questions su^ested If 
sensory and perceptual processes arc separate, then the response 
cannot be used as a me^ure of sensory input. (In the readingvcase, 
the span of perception as generally measured would be less related 
to a visual span than to compiex interactions of processing systems*) 
What interacting systems are involved? How is information processed 
through tliese systems? What variables account for die retinal locw 
effects? 

Harcum (74) reviewing his own extensive research and the 
related literature, suggested a model which postulated that sensory 
processes established a feding memory trace of the stimulus elements 
which were sequentally scanned until the trace faded* To account for 
differences resulting from interactions of retinal locus and letter 
orientation, Harcum postulated two post-exposural scanning ten- 
dencies: 1) a left-to*right tendency learned through normal reading 
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experience, and 2) a tendency dictated by the material or experi- 
mental procedure. When the two tendencies are in agreement, as in 
words printed normally and presented to the right hemifield, max- 
imum performance results. Under conditions which bring the scan- 
ning tendencies into conflict, however, performance suffers. A block 
diagram of this model (prepared by this writer) is shown in Figure L 



SYSTEM 




PROGRAM 



All e[emer^$ in visual 
simultaneously* 



field sensed 



Fading memory trace system of un- 
known parameters* 



Sequential scanning of memory trace 
with response occurring when suffi- 
cient elements have been scanned. 



Figure L Block diagram of Heron-Harcum modeL 

While the Heron-Harcum model suggested more questions than 
it smswered, a large body of evidence could be cited in support of 
its general outlines* There is wide acceptance today that perception 
is not a unitary process and that the sensory and response phases arc 
more independent of one another than had long been assumed 
Recognition of stimulus elements continues after the cessation of the 
physical stimulus* The sequential order of perception and, con- 
sequently, the response can vary independently of any variation in 
the external stimulus* In punning the various lines of research 
involved in the research on subception (Pierce 119), investigators 
have shown that certain factors long known to influence perception, 
in faa influenced the recognition phase only. The factor of famil- 
iarity, for instance, known to significantly influence thresholds for 
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visual presentations, has been shown to be entirely a response fector 
which fully operated in the tachistoscopic situation when no stimulus 
material was actually presented {67). — — 

The Assumption^Tliat All Elements oiE the Visual Field 
are Perceived Instantaneously and Simultaneously 

If perception is not a unitary phenomenon, then it cannot 
opetate instantaneously and the dements of the visual field are hot 
processed simultaneously. Visual perceptiomis an event which occurs 
ov^r time and entails complexprcKesses. While this serais self-evident 
today, it has only been a decade since th<5 importance of the concept 
was rcc<)gni2ed (2(?, 130). Yet, to discard the a^umption of the 
instantaneous and simultanebus natm^ overall perceptiGiT does 
not mcM that- the assui^^^^ systems 
and pfocess^K. Almost alKe^^ 

assumption in regard to the sensory input ph^ of visual perception. 
The mbctel presented in this paper (6i> 62) and the well-known model 
by Sperling (1968) differ primarily concerning this assumption. It is 
an e^ential point if we aresto underetand Catteirs 1885 findings 
covering the differences in processing letters and words with the 
attendant implications for rrading. Heron's "scanning" hypothesis 
was clearly a response scanning— a sequential processing of responses 
from an established memory trace. Since he used random letteis 
as stimuli, his hypoth^is was silent on the- question of how words 
are scanned. Harcum and his coworkers haVe extoided the scanning 
hypothesis to cover words by postulating that each element within 
the word is scanned in an appropriate direction. Hebb (8?) ap- 
parently agreds with this jx>sition. While these investigators do not 
specifically discuss this question, they seem to imply that the memory 
trace is established by '"parallel" sensing and that their hypothesized 
scanning takes place sequentially across the memory trace. According 
to this view, presumably, the subject scans the elements (e.g., letters) 
of the memory trace sequentially and responds when he has scanned 
all of the elements making up a response unit (e.g., a word). 

Neither Heron nor Harcum specify the time parameters of 
either the hypothesized memory trace or the scanning thereof. If 
this hypothesis were used to explain Catteirs finduigs that more 
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"letters" can be processed when organized into words, we would have 
to assume either that the memory trace lasts longer for words than 
for letters or that the scanning rate is j^ter for letters than for wonls« 
The fint of these seems improbable since a memory trace is presum- 
ably a physiological function which would not change to suit 
differences in the subjective organization of stimuli. The variable 
scanning explanation seems somewhat more probable, but it leaves 
much of the data unexplained. For example, it foils to account for 
the persistent belief aniong subjects that they saw all the individual 
letters but coVild not remonber them^^^^ 
that they fixated eacfi letter in tuni, a^ 

presentation was too short fo^ miovemeiit to have taken pja^^^ 

If every letter is ''fixatdl;" yet some cannbt^^ b^ rei^^fted because 
they are lost from memory; then the "fiiMting" must^^^^ 
^ the memch^ trace. ' 

The variable scanning rate hypothesi^^ 
Heron's finding thardbuBle^p^arig the stimu 
the diffCTential effecte shoxra in r^^ the two visual loci. 

This finding seems to sugg^t a constant' si^nnirig^T^ uninfluenced 
by the spatial characteristics of the field, since the farther the stimulus 
elements are from center> the more pronounced the effects. The 
finding by Goodglass and Barton that words printed vertically 
and flashed to theright lociis have shorter thr^^ 
printed words prese^nted to the left locus would seem also to suggest 
that distance and direction from the center of fixation are imf^rtant 
.fectors. This, in turn, argues against a variable scanning rate which 
presumably could compensate for these differences. 

The Heron-Harcuni model, then, runs into considerable dif- 
ficulty where applied to the often-repjicated findin;^ of C^^^^ (31). 
In the inodel suggested by this writer (<52, (5/), these difficulties were 
met by dropping the assumption of instantaneous and simultaneous 
input and postulating the operation of two scanning.rates in visual 
perception, viz., 1) a sequential response rate operating from a fading 
memory trace, essentially as pbstulated by Heron (86); and 2) an 
entirely different scanning subsystem, similar in operation to that 
postulated by Harcum and Finkel (77), but operating in the sensory 
input phase and whose fimction is to establish the memory trace* 
The evidence for this hypothesis will be developed below; 
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Visual image and iconic storage 

It has long been known that minimum tachistoscopic exposures 
necessary to perception are not good measures of perception time, 
since the incoming faiformation is ^ .ocessed for some time before 
identification is*achieved Any model dealing with visual per- 
ception must he ^le to account for this i^nomenon and the feding 
memory trace of the Heron-Harcum model was one such inechanism. 

In a series of ing^ipusly designed expenments^ Sperling (131) 
investigated the fact jthat o^seiven, inV ta 

commonly report that thiy^^^^ seen mibr^'cle^ tfiey xjui 

remember. Using dim p^^ his 
subjects reported slighd^^ 

dumidns t^girig,^^ m^lcirSliis: roife number 

reported over a wide range of duxatipj^^ is, of couisc^ thfe phenom- 
enon which led earlyicfay exp^nm^ span^f , atten- 
tion as an elemental unit and w^ a^i^^ the reasoning 
behind the classic Aeoiy of percejptio^^ span 
of perception^Sperling's pro^^^ 

was essentially the procedure foUowed b^^^^^^ investi^torsT 

Sperling, having detttmine^^ of 
his subject, conducted a series of experime^^ 
of "partial re|K)^t;'^In these, sever^ 
arranged in several ro\^^ (e.g., 16 k^^^ 

letters each) and the subject would be called^^^ specific 
row by the sounding of the tone. S^^ 

were able to report any row cdled for^^n^t^^^^ the command tone 
was not sounded until after the cessation of the light source. Since the 
fields used were well bdypnd the niemory spm limitations of the 
subjects, he conduded that the subjects were reading the stimuli 
after the light had ceased bom b, "visual image.*' 

As Sperling's study sought to find some explanation for the 
persistent reports of subject that they can see more than they can 
remember and report in tachistoscopic experiments, he interpreted 
his findings as affording experimental confirmation of this report. 
In his discussion of the data and in subsequent mitings, he seems 
to equate the "visual image" with the fading memory trace of the 
Heron-Harcum Model. ^Otho: investigators have agreed with this 
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interpretation. Mackworth {108, 109), for example, equates Spcrlingfs 
"visual image" with her own use of the term and with Glanville and 
Dallenbach's "memory after-image/' But there' are difficulties with 
this interpretation when applied to normal reading conditions. 

In the normal reading situation, all "fields" are equally lighted 
at the level to which the eye is adapted. Tadiistosrx)rr 'variations 
from this luminance procedure create difficulties in applying the 
results to normal reading phenomenon. Figure 2 plots the data of 
Sperling with dau reported by Mackworth (220), sho 
oh number of elements rejK)rted by 

tioh and various luminance schedules. In the a 50 m^c, 

the luminance schedule is <?itic^. The use of dark pre- md post- 
stimulus fields at short exposure duration provides Ae 
a visual input equal to that provided by much lohg^^^^ 
Cattell's results (31), therefore^ reflect response varmbles such as 
familiarity and contextual constraint, and proyiac ho data for 
inferences regarding the "primary cue-- in readings 

The effects oh form recognition caused by varying the luminance 
of tachistoscopic fields has been extensively investigated by Eriksen 
and coworkers (53, 54, 55), who ascribe the effects to a combination 




ft- and rott-fittdi dork; iHmulw* fi«tdi 3 ft.-t (MockwArtH, 1963) 
ff and Pottfitldi dim; ittmultrt fi*ldi 31 ft^ (Sp«r1iA«, \W 
fn^ ond P«t-fittd» 32 ft^U «Hw«!w M 3 9 ft-t (MoAworth, 1 Hi) 
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Figure 2. Interaction of luminance and exposure duration in relaUon to 
hypothesized scanning rate. 
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of luminance summation and reduction of contrast. Deviations such 
as those found below 50 msec, in Figure 2 seem to fall under Block's 
Law which states that at brief durations the length of exposure and 
intensity level of jight are interchangeable in effect. That^ present- 
ing a stimulus field at a higher intensity ofyllumination than that to 
which the eye is adapted has the same effect as increasing the ex- 
posure duration. The common finding is that holding exposure 
duration constant, an increasejin^illumination of one log is requited 
to add one stimulm to the report. Efron (50, 5/) reported ihat a 

reduction injntensity by one log unit increased the latenty of the 
visual process by 8.17 msec ' 

Sperling's "visual image." while a genuine effect in the specific 
tachistoscopic situation, wnnot be the^^^^^^ 
in experiments using equally-lighted fi^^^^^ 

a storag^ s^tem in normal reading. In experiments ^ployin. 
stimulus fields unequal to the adaptatibnil^^^^^^ 
would be temporally confounded. Therefore, ii- the discussions 
below, vjsual image'' willrefer to that portion of the fading memory 
trace attributable to luminance differences; The term '^iconic stor- 
age will be adapted from Neisser (1961) to describe the fading 
memory trace produced by tachistoscopic conditions comparable to 
those found in normal reading. This usage may prove confusing 
smce^ Neisser used the tenn "icon" to replace Sperling's "visud 

Characteristics of the icon 

Of considerable theoretical interest are the temporal character- 
istics of iconic storage. Using tachistoscopic conditions equated to 
normal reading, what is the minimum exposure necessary to establvsh 
iconic storage and how long does the icon remain in usable form? 
The answers to these questions depend largely on the assumptions 
employed in arriving at them. Most inveitigatow of these questions 
have mamtamed the assumption that the icon is wtablished through 
a paiallel process and elements are processed sequentially from the 
fading trace (e.g.. 71,108,109, 116). This is the Heron-Harcum model 
with the additional assumption that die length of iconic storage 
varies with the luminance-duration parametere of the stimulus 
Fesenutiori. Thus, longer exposure- durations produce longer last- 
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ing icons enabling more elements to be reported. While attractive, 
tin' model suffers from severe flaws which will be discussed below. 

Estdblishment of icon* The minimum exposure dutation 
necessary to transfer elements from the visual field to iconic storage 
is an important theoretical quKtion for it would specify the processes 
acting during a known initial portion of visual perception. More, 
importantly, perhaps, it would provide significant evidence as to 
whether dhcse initial procesaes acted se^^^^ If 
:the^^me aniqunf 

^iSSints rcf^^ w^cted^ 
^^ions^bf^^p^iSljei^^ 
fecjuife(i fdr^^^^^^^ 

processing^wpidd behind \ : j :^ 

v^Since^^^^^ 

jpie£tecMliSf ^ 

th^^S)^ 
quii^v jFoi^^ 

xed^ o£^em]^SyKg^ 
strSted^by^axtv(/ :j);;ha$dc^ bder^ 
vis^ p^&es&cs and^ 
befen-thorbUgfil^^reyie^vc 
tensively^dkcus^ 
this |)aper, tb^ 

a field compc^ed^d^^ informal 
aional qualities^ 

xon^t, iimS^izM)^ 
masking fidd should^ 
fielcfe^ ilium iinted^iK^ 

ad^ptatibh^ 1 nis arial)^^ libweyer, 
and reinains ah a^uinption. ^ ^ v - ^ 

Baxt (i2), luin series of lettm^^^ 

a bright flash, found tS^^ of interference was nece^ 

for the percept on of a single letter and ths t an^addi tipnal 1 0 to^c. 
\vas req^uired for eac^^ a series. Since his masking 

stiniulus was brightef than his stimulus fidds, tWs^tim^ estimate 
is probably slighdy excwsiye. Ayerbach and Sperling (5)^ however, 
ref^the^me estin^ of letting" as the m 

Sperling (19^^^^ tKat lA i^^ of exposure was required 
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for each letter reported and that the eflfect was independent of the 
number of letters in the Held (from two to six). 

seem^i»l2?''''°" sequential versus parallel processing would 
^em setded were It not for the careful ,,-ork of Kihsboume and 

s^St"! V'^'^v ' presented Whistoscopically 

letters foJowed by a masking Held composed of a statisdcally 
random pattern with all helds muminated Cudly. A^^ 

presentation of 2.5 msec, but at this exposure duration a relatively 

Icmgime^raust^laps^Por;^ 

samdus^r,identifi^on.:to.be 

«;^lu^4prjipns^eie^s^te«^^ 

at ^'E^re^tipns^of JUmsec..n^ 

^^en,p,^entej:in^ 

^. Pe^adung:effect:was alKorS 

^^gh.tor«>y«-:the;.,^^ 

a^asL pras^^larger^^ndp^ 
.^frc^^h^ th^se^^ 

Kinsboume and Warrington investigated the question of se- 
quential ve«us parallel processing by presenting I ^^TsTeZ 
groups to twaoftheinsubjects. Their^ubi^dicSed "^^"^"^ 

letters in the techistoscopic group never exceeded that of identi- 

toc^of o^e otthe:gtpupvb5^^^^t^^^ 

^^(»t^es.:two«th.^e^ 

identiHed at the same exposure duration as single letters 

It ^ppem_th« under^the^^^^^^^ 

cepuon is^nfluenced by the aftercoinM^ 

as IS single perception. ^ 

In .their conclusion, Kinsboume and Warrington very reason- 
ably applied this Hnding speciScally .gainst . .^rial ^.^ 
of^e type i^tu^ated in 'eit^^^^^^^^ Their results afced 

perfect^y^ith^t:^ be^x^^^ 

paraUel per<>^don. nameljv ^certain minimum .ime n^Sy t 
the sensmg of the visual field regardless of the number of elemlS 
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present Their finding, if left unchallenged, would constitute a severe 
difficulty to any scanning hypothesis. However, the conflict between 
these results and those reported by Baxt {12), Averbach and Sperling 
(8), arid Sperling (1963) requires that a doser examir^^tion be made. 

The subjects used by Kinsboume and Warrington were highly 
practiced in tachistoscopic viewing, having previously been exposed 
to the hundreds of presentations involved in the other sections of the 
study. They knew that no more than two or three letters were to 
comprise the stimujm fidd arid that^^^^^ exp^ure duration was to be 
extremely briet Th«^e experimerital coriditioris wodld be expected 
to encourage a Viewing strategy of "attending broadly*' (discussed 
in a section below) and the results obtained would apply only to 
these particular conditions. 

- By varying the amount of alphabetic material m the stiniulus 
field arid the lenjgth of the exposure, Gilbm (^^^ 
effects at-each of a series otexpt^^ up to 1638 

riisec. The effects were a furiction of the nutaberp^^ in the 

field, the elements oh the right being lost in jeadi case (Giljbert, 
personal communication)^ as would be eipi?c^ retinal 
locus studies. Gilbert>^ta will fee discussed in detail 

below. The iriiportant point h^re is that masking effects of alphabetic 
material can be obtained from exposure durations many tim^ as 
long as 8 msec if the number of elemenU in the field is sufficiently 
numerous and if the stimulus durations are randomized Therefore, 
while the careful illumination controls used by Kinsboume and 
Waixirigton give credence to their finding of 8 msec, as the minimum 
exposure necessary for the processing of a single letter under the 
illuminatiou conditions of normal reading, their finding that two or 
three letters require no additional time would not apply except 
under the procedures they report Scharf and Lefton (i2^), for ex-, 
ample, studying the effects of luminance and masking pn thresholds 
for letter recognition, report 8 msec per letter zs the averacre rate of 
acquisition for their subjects. 

If 8 msec is accepted as the exposure duration necessary for a 
single letter to become immune to maskuig effects undei* the illu- 
mination-adaptation conditions present in normal reading, and if a 
similar period of time is required for each additional letter, then 
the Herbn-Harcum model runs into difficulty. Certainly identified- 
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tion of a letter cannot be accomplished in 8 msec, but something 
happens which prevents further interference of a masking nature 
Sperling (1963), using his estimate of 10 msec, (the difference is 
trivial), suggested a model wherein the visual field is transferred in 
prallel to iconic storage and the subject "reads out" from the icon 
until ,t IS "erased" by the mask. But this^ requires a reading rate of 
100 elements a second. Therefore, the model has been dropped 
(Sperling, 1967). ft^ 

Another difficulty is the constant 4 or 5 element report given 
by^subjects from a wide; range of stimulus durations whefe a dark- 
h^t-dark tachistoscopic procedure 4i&out masking is employed. 
This finding, the classic "span of attention," is consistent across 
groups and generations- (5// 75/). Since Sperling's experiment 
showed that this procedure actually provides long viewing durations, 
what subsequent systemjs limit the report Wicll below avera^ memory 

The hypodiwis advanced at the begintiing of this section would 
seem to.account for thwe phenbtoa. Once the assumption of in- 
stantaneous and simultaneous input is dropp^ci, the rate of 8 (or 10) 
msec, per letter becomes that rate at which letten are Sansferred to 
iconic storage. Masking would interruptt this process but would not 
efi-ect those letters already in storage. These elements would be 
read out at the rate of silent speech until the iconic storage faded. 

Duration and nature of the icon. Very little <an be confidently 
stated concerning the parameters of iconic stora^. Neisser (/ 16) 
estimated its duration as from oiie to two seconds, but this estimate 
includes variations in luminance schedules. Mackworth (iOS; 109) 
using equally-lighted fields, estimated stoia^ as "about one second." 
A storage limit of one second would explain the "span of attention" 
eflfect, since 4 or 5 letters a second is a reasonable silent - eading rate. 
Geyer {62) postulated iconic storage as the basis for eye-voice span 
in oral reading and predicted that the temporal span would remain 
relatively constant in smooth reading at a span of approximately one 
second. This prediction was confirmed from data generated by eight 
subjects reading three passages of varying difficulty, the overall mean 
was 1004 msec, and individual subject means for all passages com- 
bined ranged from 904 to 1088 msec. 

Even less is known of the nature of iconic storage; Introspection 
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identifies it as being auditory in nature (90). Several studies showing 
greater confusability from letters which sound alike could be inter- 
preted to support this position. Sperling (1967), for example, report 
that when 3 letters make up the stimulus, it makes little diflference in 
performance if the letters sound alike or sound different. Perfor- 
mance deteriorates for more than 3 letters, however, if the letters 
sound alike. Sincc>mcmory span can typically reprodu 
without confusion, it is difficult to ascribe these- findings to limita- 
tions of subvocalrchca^l. Taylor and^^^^^^ pn the other 
handb have^pr^riS^Ww 
storage,ialthough theirluse^^ 

. d^ta difficult^to understi^ri^^^^ The question at 

present is tcK) cdmfJcx 16^^ 

Viewing strategies ^ 

The ahdyns pri^CT^ 
mentation can provide SM^^ insight mto' the 
available to subjects inits^^Stasc^^ ian be 

thought of ^ a^^r&css by w^ areVcpftvmi^^ to 

temporal sequences/ T^^ 
three levels Idbsdy identifietflw 

ptdcesses. Directionality U in the j^r^ is ap- 

parently determined^by the dcsir«^ seque^^ of the finalr repprt. 
Thus, if a subject krio^^before the « 

the response will -be mad(C, he scans tihie matcrw^^^^ the direction 
which produces that sequenbe. Internal fccbgriiti^^^^ 
the same sequm^e, and the exterrw^ U made as rccqgnido^ 

occurs, or from a s ton^ of a covert respond* If the sa[me s(K^^^ 
is maintained from input to output, tfic systenis operate at m^^^^ 
efficiency. If a s^uence of external r^iponse^^ is 
counter to the direction of SKmhihg, howler, the most effective 
strategy would be to store the toiaf internal response and^ report 
in the reverse direaion. This would limit the fin^^^^ back- 
ward memory span, while preserving a scmblaiice of the c'irectional 
effects imposed by the fading icon* r' 

Long practice has apparently made the English-reading siibjec^ 
more proficient with the left-tp-right scan di^^ 'CTus, while he 
shows right field superiority when lequiitd to fcspond to npndirec- 
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^ "f^"? ^ nght-to-left order, his right superiority is not as 

t left field superiority when his response is in the normal - 

I ord«r (P,7tf, 7P). Given a choice, he responds to the nonn^S 1 

I P^""^ is festructed to respond from right-to-Ieft fetf/or^ 1 

*"'^P*»"«'l»eshow5amarkedrightfieldsuperiori£y.Iftheim^^^ I 

I tions are given «//«• the exposure but before the"r«ponsc, his | 

5 TT^Z.^f'^^ ^ superiority u shoiwi* (79); f 
I Bryden {24) al«> found that with nondirecfional material the lateral I 

6 "V^ W P^letter^ fei»iit^ . | 
I ^PW^y^ Bn^en's sntJecS^f^^ | 
I 'W^he letters^in a^righc^oSefc^ 

% to themselves # 

I ^g'^^^^TO^onditid^^ 1 

I above m relation to the studies of Kinsboume and Warrington. * 

t ' ^^^^^^'^^^^'P^aaoi^^ t 

p ^"^di^^pnotltWimerandai^hir^^ | 

I t^^ro^Hi^i^ult^o^^ I 

j W h?d occutred tteougfaont:^^ I 

g "P°5^ here from both ends and thtceh I 

I classic experiments need discussion. The fact that Wagner had to * 

I "58^^:^»gMy Ph^cticed suly«^^ f 

I P'^o^du^e is not the h<^ | 

I alphabetic materiab is dear from the s^ F«ented above the I 

I "^^n it »» not the^^nosna^^^ j 

i results obtamed. If the row of letters had comprised. several words 1 

i the subjects prwimiably would hive perceived the fitst two or tlaee * 
lettw of the first word, a scattering of'. £ew letters from the center 
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words, and the last two or three letters from the final word— certainly 
a^poor strategy for ^dihfr When ithe visual field contains more 
alphabetic material than can be proowsed in a brief flash, the B«t m 
procedure woidd seem to be to seen from left to right in order to 3 
perceive as mudi of Ae material as possible in a mwiningful way— * 
and this is apparmtly the procedure that subjects foUow typica'ly 
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When the stunulus field is small and the presentation very brie£» 
however, experienced subjects might develop the "attending broadly*' 
technique* ' ^ 

The Geyer Modd (1966) 

The:model 

Figure 3 presents a blodc diagnim x>rw inidal he 
of reading de\^lbped by (Scyer (^^^ 
similar to that presented above/ TO 
complete repri^ehtation; sucK^^obviom;pr<>c<^ses 
for instance; are not rcprwoitcd. The s^teim 
aifd dacrifeed below a^^ 

the mcmehrin tfane whqi^^ H is 

rieported, imd the j^^^ Ac prefer p^^^ 

their functibning in ]^(k:^ii^^^ a given stimiflu^rtt 

perceptual task sudi as reading, the systam wo^ towaurd an 

overall steady state based <m the '-c^ 

system* : - 

Semoryi input (scanning) system. A major Vhypoth^is of the 
model is that visual input is sequentially prdered within the fic- 
tional pause. In reading Bagl^ 

rate of appoxunately 8 msec ^p^^^ I£ this hypqtha^ is 

accurate, then the nmjor functi(^ ©rthe sa<^ 

be to keep tfie eyes in flTpbsitioh whin-e f tic <S)veit or attent 

scannihs: is within the retinal 2^ea of foe discrimih^^^ 

could uace place during any time scgpeiit of the fixational pause. 

The input of importance to this model is that portion of fee 
visual environment central to the xcaiding act of the moment Other 
types of visual infonnation may be processed simultaneousiy through 
othei'$)^tenu. The contents of Ae visual field have many character- 
istics, e.g., presence versus ab^ce, shape, color, size, location and 
brightness. There is growing evidence that spm^^^ these character- 
istics are treated separately by the visual system (5^, 57, 58,125). The 
sequential input hypothwis relates to the "figure*' and not to the 
^'ground.'* . 

Sensory organizational systems. Immediately upon input from 
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SYSTEM 



Visual 
Input 



yROGRAM 

Sequential input at rate of approx- 
imately 8 msec, per element. 



Coding 



Conversion to icon, including some 
nigher order organizatioHi ^ 



Ice 
Stoi 


►nic 
•age - 


m 





Jnternal:' 
3nse" 



Icons independently stored for dp. 
proximately phe second/ 



Verbal response at approximate rate 
of 25Q m»c. per unit. : 



Verbal 
Storage 



1 


r 


Verbal 
Output 



Stordge limit of severo! seconds when 
.neecfed. Indefinite storage possible 
through reKearsdl. 



Processing rate in oral reading !» 
approximately 300 ntsec. per unit. 



Figure S. 



Block diagiam of Ceyermodel of oral reading. 



the above s; '.-.n, organizational and awociational processes would 
begin. From th;; point in time, the dev^^ of mining would 

contijue_until well after: 

pleted., The logic of the model, however, requires that ^Hor to 
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transfer to the next subsequent System certain transformations be 
completed. In the case of unconnected letters or digits, relatively 
little transformation would be required for conversion to icons. In 
reading words, however, the letters would be transformed to higher 
order units (prttumably phonemjc) prior to storage. It should be 
specifically noted that in this model, the stimulus elements are 
scanned and undergo some processing prior to their transfer to the 
^-iconic storage system. t r 

Iconic storage. system. Qnce^thc ctemmte ot stunulus are 
organized iri^vrnts^jg^ ^letun^^into?^^ itlicsci cSnit^^ 
livered to an iamic stdrage s^te^ acc«sible for 

response for appfp^imatcly^^^^^ 
the units are lost iSiis stoSge^^ 
which Gliivine ahd^lehtwch^^ 

hnage/: Speriing's "visual image*' (131) would include this iconic 
storage but Would 

to luminance \^iriabl€^ "9^ 
occur In normal t^(dUng.vg^^ gE^flife^syste^ to 

act as a't€mpc^\^u^ 

allow intesg^tion of A^^^ : ^ 

Interml^espohse^^^m.^T^ 
reading are many imd comgex^^^ 

Of interest to thb paj^ arc thie vCTba^^^^ m tadiis-, 

toscopir expmments and nij^^^ 

between the rate at which r«pons« catf elements 
making up response unii5, )}nd^^^^t^^^^ itt 
storage are se.-n ai the majw fa^ 
cye-movemerit characteristic. 

Several investi^tbrs, using quitc dissimilJM' CXi^ 
tions, have postulated a 6- or 6^ nervous 
system rcisponse rate (Pla<iwell, i^).Unsing, Schwartz, and Lindsley 
(103) have p<»tulated 4 physiol^cal basis for such a mjw 
centering around the action of the ascending reticular artiyating 
system on corticaf resolution and the ttansmfesion of incoming 
messages. As recognized by Davis (1963), these postulated response 
rates agree quite well with the long known (but little understood) 
feet that the mean pause length in normal silent reading remains 
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tmarkably constant at around 250 msec and that differences in 

Za II "^a/, °^ ""'^ ^'^'^'^ ^ ""'"ber of fixations 

used (Stone, 1941; Tinker, 1951; Walker, 1933). 

physiological response rates. 
Herons scan'>te (identified here with the system un^er discus^ 
fT^r r<»nstant fixational pause in reading are 

^^l^^'f^ f'^^^^ Liditens^in, White, and Si^ed 
(^5^), studying Uieperceptionot^K^^^^^^ 
a various retu«l eccentricities, found that the flashes were counted 

judged the flash« to be occurring three times as rapidly at the fovea 
a. at the most distant pomt of the periphery. The concluded that 

Annwli^ "^^^^- -^^ impUcations which 
JouM senr^to^^di^ ^a^ 

duration units and associated •scanning' units in vision. In 
those conceptions there is the overt or tadt assumption that only 

p^^tjcan^^teifopi^^ 

to recogniie the possibiHties emphasized by results of this study 
that inote than one basic 'scan' rate may be oi)eiatine simulta- 
neously and that each W rate may be associated with i differ- 
ent visual function or set of operations. 

Secondary (internal response) storage system. Once the covert 
verbal response is made, the name of the stunulus is transferred to 
a srcoiid storage system with a time capacity of several seconds but 
with limited unit capacity. In oral readmg overt responses could 
accompany the internal responses or, when required, the internal 
respon^ could be stored inomentarily until the overt responses could 
be made. This system, then, could operate as a temporal buffer 
between the recognitional and motor phases in a way analogous to 
the operation of the initial storage system operating between the 
sensory and recognitional phases. 

a>n8iderable i-^ch activity has been devoted to delineatine 
the characteristics of this syrtem under the rubric of short term 
memo^(i). Questions currently being debated indude whether the 
basw^of storage is pr&arily yisM or auditory ih nature (^7, 
whether <odmg is by j«nantic or acow tic parameters, (10, }8.144v 

and whether the limiting proc«« are deay, interference, or 
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displacement (Conrad, 1967; Murdock, 1967; Schonfield and Don- 
aldson, 1966)* Much of this research confounds the two storage sys- 
terns hypothesized in this paper and in some cases Sperling^s "visual 
image'' is further confounded A clear delineation of the interacting 
systems would seem to be necessary before their properties can be 
confidently sorted out* 

External response system. No attempt will be made in this paper 
to analyze the properties of the external response'^beyond acknowl- 
edging its existence* 

The model in operation 

The model can be differentiated into three processing systems 
associated with sensory, recdgnitional, and motor processes. Inter- 
spersed between the three systems are two storage systems Which make 
smooth information processing possible by acting as buffets for the 
differing operational rates of the processing systems. These differing 
rates are thought of as being based qnjphysiolc^ 

The model does not pUipqitv to represent "the visual system;" 
many well-known functions ofctKat system are m^^^ the 
last two components of We m^el are nWdirectlypartpf vision. The- 
model is concerned specifically wiA reading and the discuwion of its 
operation below will be limited to three /tuations: 1) die tachis* 
toscopic situation where the response unit .»nd stimuliis element are 
the same, 2) the tachistoscopic si£a:ttion where the res^^^ is a 
combination of stimulus elements^/ and 3) normal oral reading. 

Condition L The response vntt and stimulus eletnent a^^^ 
same, XJtider the expCTimental conclition where 
and stimulus element are the same, i\s with digife or unconnected 
letters, the effects of the initial scannir^g system \vould be apparent 
only at the briefest exposure durations. If a subject can process four 
digits from iconic storage, it would only be Kt the exposure durations 
allowing the input of less than four digits that the initial 5canning 
system would be the limiting system. 

The broken line on Figure 2 shows the hypothesized scanning 
rate, if the digits were presented so that; there was no necessity to 
scan to the beginning of the array, f or each 8 msec of exposure 
duration, one digit would be added to iconic .torage where it would 
be available for one second. If a response were made every 500 
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msec, four or five digits could be reported before the icmi faded- 
Additional increments of time added to the stimulus presentation 
would add additional digits to the report up to a maximum of 
approximately 40 to 48 msec- For longer exposure durations, the 
limiting factor would be the interaction of response rate and the 
duration of the iconic storage. Additional incremmts of exposure 
time would not add to the report until the duration was long enough 
to allow the fim digit to be processed before the exp^ure was 
termmated— a duration of approxjmateljr 25a in^ 
inutely^Oito 250 msec, 

constant report xrf^ or five cHgits^ although^ 
indeed^iriennfl^ 

With a large number of digits in the stimulus field, longer 
expf^ure durations ccSuld i;esufriirs^ 

12 digits during an exposure of 100 msec, for example, would read 
in many ^ore digits thM^he and the sui^^ tinflc 

spent io seaiining3M^ jc^. 
Sihc^^lhe fipd 4igi^^ 

the first digit faded, it might he read c>ut icon. These 

eiffects are oDmniohijr^rep^^ in the^iteratiirtL 

For each subject there would be an optimal field size which 
would be just large enough to permit maximum use of iconic 
storpge but not so large as to encourage overscanning. Mackworth 
(1903) reported that individual subjects varied in their optimal 
field size but in each case it was one element larger than the subject*s 
largest report. In addition, in experiments where field size and 
exposure duration are independently varied, there would be an 
optimal field size for each duration and vice versa. Fraisse and Battro 
(61) have reported data in agreement with this deduction from the 
model. . ^ 

Condition 2. The response unit is a combination of stimuhis 
elements. All the effects described in the section above would be 
expected to apply to the situation where the response unit is a 
combination of stimulus elements. In this situation, however, the 
number of stimulus elements which would be scanned crfectively 
would be much larger. If a subject scanned 12 letter in 100 msec, 
there would be litde change from the digit example above, if the 
letters were unconnected. If the letters combined make short 
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familiar words, however, they could all be processed from iconic 
storage in the three or four responses ncessary and possible. 

In a section above, an experiment by Gilbert (65) was cited as 
evidence that masking effects can be obtained following relatively 
long durations if the amount of material in the field is adequate. 
Gilbert tested 64 collide students on their ability to read short, 
familiar words in contexts ranging from 3: single; word to five word 
sentences from masked tach^toscopic presentation^ of .varying dura-^^ 
tion as well as from a^ 
ing;^ith his^e^ 

termsMf per c<;nt cprfirctr Of jmot^^^^ average 
nunaber of swords reported and the^d^ta have 

bee n so con verted. T^^^^ legi 

poUiesis only if all subject^^^^^ the worcb from left 

to rightv Gilbert (priva^^^ such was 

the case. The convCTted da^ TSble 1. 

TABLE I 

Mean NuMBaix>F_\VpRbs Gorrectly Reported 
/ Number of - 



words ifi Exposure duration (ms,) 



sttfJiulus field 


84 


126 


168- 


, 210 


252 


84» : 


One word _ 




.98 


.99 


1.00 


1,00 


1.00 


Twowords 


1.73« 


1 1.96 


1.98 


2.00 


2.00 . 


1.97. 


Three Words 


1.93 


:2.8i 


2.89 


2.05 


2.90 


^.88 


Four words 


2.25 


S.35 


3.42 




3.71 


3:67 


Five woids 


1.80 


3.20 


3.32 


3.60 




3.78 



^ This presentation was unmasked; all others were masked. 

^> Above the dark line are figures for reports limited by the number of words 
available in the stimulus. 

<^Below die dark line are figures for reports limited by the amount of time 
available for input. 

Note. The figures in the aoss*hatdied bcxes represent two important excep- 
tions in the data. 

^ 2 Gilbertnised procedures yielding time measures in 24ths of a second. These 
have been converted to milliseconds here to facilitate comparison with other 
studies. 
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An examination of Table 1 shows two main effecu, vh., reports 
which were limited by the number of words available in the stimulus, 
t and reports limited by the amount of time available for input. The 

\ first of these eflFects is obvious in the data. The second effect, that 

I of tune limitation, is derived from the unmasked presentation. Since 

I at each field condition the unmasked reports were the same as the 

; maxunum masked reports, it is assumed that the visual image result- 

mg from the luminance conditions of the experinient was of sufficient 
duration to make the systems subseqiient to fliput the limitin|: 
factor in the unmasked presentations. If this assucbiption is tenable, 
Uien the masked presentations which yielded smaller reports must 
have been limited by the time available far input^rior to the riiaskv 
The five-word-252 msec, cell is an important exception which wilU 
= - be discussed '.--elow. : - ; 

^'everal interesting effects can be seen in Table 1 as divided by a^ 
darkened line. Under the masked condition, additions time i^^^ 
^ <^«ased the reports untU the maxims possibk 

I *o fields also increased the reports up to the four-word^ 

I ^^^^ addition of a fifth word was detrimental. This is the 

I optimal field phenomenon discussed above. In this e^se the optimal 

fieW was four words which is jvst larger liian the maximum reported 
(with one exception discussed betow). 
I All cells in Table L with two importSnt exceptions, are either 

I °r word-limited. The line separatmg these two effects forks a 

I diagonalacross the table. %e agreement b«wee^ 

I hypothesiad rate of actionvdf tiie initial scahhmg s)«teni can be seen 

I graphically in Figure 4 which plots thejdata from T?ble 1 with ths 

i estimated systenM-parameters. Except for one point, the one- and 

I tw'o-word fields were too word-limited to show die action of the 

I initial scanning system with thie duratipns^employed. With more 

; words in the field, however/ the poihb follow the estLnated line of 

I the^initial scanning system until they aper off as diey^ the 

1 limitations imposed by the interaction of the icohicVsto^^ 

I recognition systems. Those pbmts, then, which were not limited by 

I thf number of words in the field are in essential agreement With the 

I "prediction" of the model. 

I Two cells in Table 1 are of particular interest. The model 

I would predict that at some point the variables of time and number 

i . - . - 
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^jime is not limited, thg^Sy^^^XSj^^^SS^^^^^M^^^ 
s^ihttSigsUu^ig^^ 

j^^cadgfflt as fast as the motor^mj^^g^^i^^^^^iti^lS 
^1 d ^^^fic^^u&J^^t^^S^^^ 

i^he eye-voice span (in numbers of el^e^jMwld^®c¥a¥ffi^^ 

^g^hi^sg^tjtj^^s^^ 

^S^^moi^sioiKffi^^^ 

digigg^hc rate ofi^Kg^^^OTU^m an iconi^^^^^g^ 
^^g^^?6W^^^b|nlJ^^mH^ffi 

Xe^^Ithg^ffiir 



1- 



st^^^g^^gygHSSB^ 
^gt|n£^tfa|tgfl 




-:-:^:it~ 



fGEYERv 



85 



^tliey^c^ intake 

f^ffi^^&MJ^ (62). ^^S^^^i 



^CoiKlasioti 



^ The model presented above is tentativc_andjncpmj^j?t^ 
|yen at this stage, it is possible to state with ^SidM6lff^n@|i^^^ 
s^x^l^n^^imigm^^^ 

^^|Ai|Sj^^o|^|^^S^^^ 
X^al^^ngggjli^^e^l 

lystems over ti^^^^^ive eye^^v^^^^^^S^i^^^^Jr^ 
d^not|xesu^^ 

ffp^U^g^y are a device ^^^fe<^i^mn^^^^^i^^^|h^ 
^^^^fig^tem^^llimi^g^^^^^^ 

ig^^^^gd ^cfiin ot be held in short terra memory, but b^^S^^ 

ii^^^ng^^i£g(^^^ 

^^^^^ggld^geg^n^c^^^h 

^^^c^g^^^iycJ^jJ^e^^Si^^S 

j^i^S|S^i^^M^^cfe^^l^|^^^^^^^ 

tog^^^^glj^^^^lMi^l^gjS^ 

^pi^lig^tgylli^^^i^^^^ 

iffg^jmult^^ 

jKation^lga^^ 



i 
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pipeline since it is possible to read words quite smothly whUe under- 
extracted. It might also discourage the erroneous emphasis on optical 
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, - A« alternate research models reported in the literature, 

ouUme, Sperlings model agrees remarkably well with the model 
are important, would seem to be experimentally testable. It is 

s, new instructional procedures. 




1. AdjUM, J. A. Human Memory. New York: McGiaw-HiU, 1967. 

2. Andenon. I. H "Studie. in the Eye-Movmena of Good wd Poor Readen " 
Ptychotogieal Monographs, 48 (1951), 1-35 ' 

3. Andenon. I. H. •;;n,e Effect of Letter Position, on the Range of Appie- 

of Muhtgan School of Education Bulletin, 16 dm, $7A0 ' 

4. Ander«,n. I. H.. and H. R. Cwdand. "The Effect of Ey^Dondnana on 



FRiri 



87 



IS 



j^^^^^^^ ^ ^ 



2S. Blown, J. ^'Evidence for a Selective Pioccm During Perception of Tach- 



88 



-THEORETICAL^MODEW-AND^PRdCESSIS^OF^I^^ 



m 



27:^^chg]^?^ain^^^ 

i^^^^ G. "AnJ^|^^^^S&^^|@ig^5ff^i^ in RcaSingg^ 

^^l^MJ_S^^4^t^r die traghcit der netzl^^nd dci ichcentruinc;|? 
^tgflpj^||:]^^^ydjc r dcr ^kcn nung iin4 _ 



I 



528. 
29. 

^2? 
35. 

39. 
40* 

4L 



^^Mlt\[ft^W'TIfe"Ti^^^ Sec and Name bfijSrti,** Af iVdJ^ 

^Sa^|,^^^^^^^^^pam|^^ 
^^m|Sgg^i^lgn^^n^^ 

ggrk^laifl^^ 

F^fergjg^jTgadjB^Sh^^^ 

i^^^^^^^^^^P^fe^i^^^^M^^nd^Pac^ 



f 



#1 






KCEYER^ 



89 



42. 

44. 



46. 

Ml 

*497 



^^^^S.r and Olga Haimiova. '^^^nfti^^ffl^^^^ Auditor^ 



51. 
54 



5j5. 

57. 

^5^ 
59. 



"^^^o^GWyrefignte^ Educatioml 
?lt'M> Perception of SimultSi^it^ 

S^^B®?M§dsMD§d^. Psychologische untersuchungen uber das lese^ 
^gj^fe C. W. 'T^^^flSmi^n^ in il^^^S^ 

^E^^h^{W.» and I^^g^[^SH£il^f^^^f^^ 
jlftjc/fei^^ Ptmpi^SiiPJoum^^ Psychologvl 



_Fehrer, Elis^be^, and I. Bi^i^^^igC^^^fiw^J^^ 

fagdj^wggj^poit in the Detccticin of Masked SilmnU;* JourM^^j 

^x^rimentalfPs^hoh (1962), 126- WO. ' 

gg^r^Mzabeth^^^^Raab. ''Reaction Time to Stimuli Mask^i^ 

€Mt^0i^mt;' Journal Jli^x^^ 

^Flavcll, ^Ji.» and J. lyA^M^A^Uim^tiSic^A^^ 
and Though^LTpsychotogical Bulletin, 54 (1957), 197-217. ®3^Te^f 
Jot^^rD: GT '*The %^lopm^m^qf=^a^Di%remi^ Reco^donVi^ 

yp^mal of E^penmeni&l^^^ 




f 



90 



^65%;GflM%ffi^(^^^||^^^||^^^^ It! RelaUon tp^ 



73. 



^^^^^^ A., jmdJLJ^^uUcr. *'Zw-P^p^^^^fethologic dct 
5*i7Zr, ,17 (1963), 851-854. • ' 

^ fl[I9|5pg6^ .^^^^^g^^*^ 
fcan /Ottwai of Psychology, 2 (1888-1889), 39-90, 225-270, 431464, 568-622. 

#51p^^^lfe?gnd^gi^^^^ 

Latere Dominance in Word Recognition/^ Fetceptuat a^t^^WSr 




i. 




CEYERp 



91 



77. 
79. 



82. 



81 

Mr 



86. 
87. 
88r 

90. 



RttidrasazDirecUonal-B 

17:^(196^, ^^^^^ 

:okV&ual>F^ttem 
Psychology, 17 (1968), 861-867. 

jC^pwlalg^^pf^^^ 

on Apparent C^^^^^on^n^nUW^RE^^ &&]t 

Motor SkilU, lf(i963)r7!^i0^^^^^"^^^^ 

Hai™,, ajS^ jmd^^^^^^ and Cg^g^iffij 

|H(»ffi]^3^jJ^^ Locus and Attention,** 

American 3^^|^i^^^/^^^(^l^W)(8^^^^ - 
Hick,JV.^g^p^^g^^^Gfi^£ffe^^ J<mmal-= 
offffpe^^gt^gPsy^oU^^l^^^ 

Hogg» B. ''Eflfccts of Letter Position on Recognition,** unpublished mastci^s^ 

^^igMcGilli^Uni^dt^^ ^ ^^^^^ 

iH^es, J. A., IgjHS^^^^^retical M<^Vl^nB^§W^^^^!: 
|Md]^|BasicJ|^^£^^ of^^SidrnffRaWc^^ 



91 



98. 



J^ggjonegl^^ C/in., iV(1^9)Q?t|Mi 

gum^^Jl}^^!^^!^ 
5®Kn^^dgn^^t^pfl^^i^^^^||^ 

^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

5^^^^i^S®^^^i#^i^^^t^^^^i^^8^ 
82 (1878), 242-258. ^^^^ 

^^^j^/i^^i^^^i^^^^^^^^^^^^^^^ 
iK3gu^|§?55Eh||^ 
|^|j^^^^ogg^^[fe|^^ipi 




92 

97. 

98. 
99, 

IS?; 

1^63 

5^ 
fig 
TTfH 
112. 
113. 
liS; 



(^mi'ng Random I^t^^ 
TMaskingipfBHcfiVisi 



^;^^IcySKiSjg^&^^^ in Behavior." in L, A. Jeffricsl 

g(E^), <7tfrtf6raJ^£r^^2^^^ in Behavior. Hixon Symposium, 1951. S 

iffj^^ij^ggfn^ ^Ef jto^ 

|tiaicn^in,f^^^ 
¥^5l^1ccrJrt^Van5^^ 



^^iwsKoldgMiai^^ 

^^^^^flS^^^^^l^^j^n^^ ^ 
%a^^ the Recall-ofS 

^^p^^^fjanc F. "THt0^&^^^ffd^g^^^^jfS^^W^0^^ 

^^gfe^^f^^inwl^SiS^ and -l^br te^g^gg^g^^i^aS: 
Itipn inM^^^^^^ 15 (i§52)^36938^S^K5^1^^ 

^urdockgBgBpJf^^crccptual Defense and Thr^hoW^MS 

mtUh^Jo^al oj P^^^ 58 (1967), 421433r^\^3^^^^e^^^>^ 




118. Prbach,^^^^^^ 

lift .Pier<i^3/R«^'^c^^^ 

:/v^^^ll963)S3?1^0^^ 
12b.^ifK>^5j^yS^ 

121. ^ill^^^^ 

122. Posncr^M^I^^^^^ 
5t//te<in, 60.(1963), 333.349; 

123* Sal UmS J.y 

124. SchiS^ A^d^^t^ 
12^. Sdii|lef^^^ 
12S^ ^Siiife^ Pr^^ 

12t. S&ongeid^:I^^ 
, : ^htnseries yamUoh;^^^ 
128. Schuman^^^^^ 

129r Schumafnn, Fr^^^^ 

1922), 205^224. ; • ^^gr^:^^^ 

13(h ^mfthrC^^^Vi^ 

V • 64 0957)* 306 313. . ^/^^ / 

13I/^p^rUng,\^GV^V^ 

132. S^i^^fey]^Efte^^d^^ 

133. 1^)^ jt^T;^^ 
- - ^c^0i^ 

134f Tayl^^ 

135. IS^ot; ^;^!^''TI^^ 
\ Canakim Joi^^ 



r 



-1 



-} 



-I 
I 

ik 

m 

?3 



ATHEY 



107 



stylermigfitzpYw among tfejitforeiimport 

^rorkingl^^^ 

stylei^^w0^n^"P^|^ 
V^MwliSrientatk^ 

^hilellectual task, but the cognitive controls would represent otfiSrg 
^aracteristics which might be calledfinU) play for specific- purposes,^ 
^uch as^phmeucs or Latin are di^lp^niin response to ^(^^i^ 

cifi^lt^k.r i SjSg^S^S^ 

^^^^5Tiie function of the preschool and elementary school, theh|^Sifiyj 
i^ktmd^^e chil^^^ 

4ftu2fiiSi?3^^ 

^ifentj^^uj^^ 

ifienipshSal^i^^ 
^^K^rts^ttfi^^GOU^ 

the primary indicators of mental health,--Among these indicators 
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^jgg^l^g^^j^i^gc^^ ^^^^^^^^^^^^^^^^^^^^ 
tally heahhy child is the one Who wants to Icam, and this includes ( .. 
most children of preschool and kindergarten age, except for those ^ " ^ 

whose egos have been seriously assaulted by ill-treatment or depri- 

To bring these threads of discoune together; The child comes 

to school having learned certain ways of dealing with problems 

occasioned by his inner needs and cultural demands. The school 

must accept these coping styles, however inappropriate or limited 

they may seem, as being the only ones the child could have learned, 

given his particular circumstances. It must keep the classroom sjtu^! 

tion flexible enough to accommodate many different coping styl^ 

and must teach the child alternative ways of coping which are 'mor|: 
t efficient or more socially acceptable. On the other hand, the chilli 
^ who has had many experiences of the satisfaction to be obtained 
:from successfully coping with problems will be ready to meet new^ 

problems with zest and confidence. He will, in fact, seek out his own 
1 problems, his own worlds to conquer. Even animals who have re^ 

ceived adequate stimulation and affection in infancy wil! *eck ouV 
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Reaction to Models of Perceptual ' . 

Processes m Reading ^ . 

Univcttity ornoridtXi; 1^: ->| :_ y^rV^ -£_£ = J f^-rz- ^ r : / 



-toSi^ll^jT^^^p^^^^^aY^^ 
p£|syUa6l^^^m^^ 
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than on nouns and verbs. Why? Words like HaZ/dw^^^ 

^iyr^^, partw^^^^ 
l^a^^mjMTl^ 

terms of iCij^r y^^^^S^^^f^^^^^ ]^^;^^^^£y^^^^S^ > 
--g^^^^evide^^jA^jl^^^ 
^^aging inf re^h^ 
>^^s^inn|^ffiit^S^^^^^ 

-Igl your ability tojearn it or retain it^^^I^OT^^^^^ 



-:-L-. 
- > _ . 



^^^^^^^^^^^^pred are let^S^ffi^^f^gd^^ 
^Jgpjngttf^0 

^^^i^^^ish^^pfiS&^Sr^^^^S^^^ 

using wrong infle^^^gl^gp^^^^^^^ 
^^^B^^^^^^^yi^^^&ding to lg^p%[i^^»|^^l^^ 
|^^i^OTl^y3n^^^g^g#^i^^ 

^^^^^^^^amg^^^^^OT^y^^^^g fieW a^ 
^Igiy^^msgng 



^ny|^i^|a)^^^^u^^^^p^ 
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about a^i^tezdtMeight^mill^ 
injput >It may vei^r^^^^^^ 
dian some pep^^^ 

^ : WhafeEaii^i^^^^ 
to/^ compuIeivPand 

tetfieT^stimulus^asdt 

^^giandS 

fdefineltl 



B^^^^m^^lzef|pSa^im^ 
pr^JfeJdlfi^HjjSt^^ 

^g^%jpjn^ei|jsj:once 
J^ay^JrgU^Sf^^on^^pJm^ 



- _- ^ > 



Affective Factors in Reading 



Sim^gia^^bl^m^^^ reasons which will become i^^fe 

^^S4^§ap^iS^J^^y^^|^^^c^ 

sj^^^^Uggti^gjg^gin^^i^ptfi h^ hiei^^^ model^ft}^ 

^io^^^^i^^^^^g^^^^^M^^^^^^^^^^^l^^ 



ilgScglg^g^jqq^l^g^ 
^^l^l^^^i^gg^^m^inil^l^ 
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^^^^tone's primary mcn^^^^^^^^M^^^^^^^^^ 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

to deal exclusively with cognitive abilities, and one may ask whcAcr 

cj^^^^^^^^^M^^^ffii^^^^^^^^^S^^^ 

of substrata analysis devised by Holmes to correspond to his psycho- 
logical model, operates in the following way: A single variable (irf^ 
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Verl»l*ed^c«tlon«i^ 

1 - <v;i«d)lr V= 



Kijor - 
group ^- 
-ftctors 



v^JCintt the t Ic •«) tbr- 
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Burt>'Modtl of the Intellect 



Specific 
factors 




rVerMil:^ 



sllewwilng^is 



^InfonDatiott 



Vocebulaty 
iA context 



Audlof 



\ 




i^ApptecUtloap 



^riible may Bi|^ea)55^electVa^ithe^^^ 
then feeds into the analysis any or all j^riables which, on thef 
of theoretical inference or empirical research, he has reason to ex- 
pect wUl contribute to the variance in the criterion variable. He 
specifies a stringent test of acceptance, that is to «ay, a variable must 
make a statistically significant contribution (usually at the .01 level) 
ig^^^^^Ci^i^^^l^^^^g^^^^^^ 
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in thisj waY,=^d are^d^ 

TOriabjesj^mbst-close^ 

analyze^these variable 5^ 

suboriteribjirthus^producing^^ 

prqcessrmayi&^^^ 

sir^^rorqnitil^a^pojm 

^-#Now inVall 

SneBigJapgw^^ 

j^jjfejafjrcplira 

f(|/)p|irid^U^f^^ 

Sfflicfaufffd^ of thc^Bs^^^&^ies^gmiaK, when the sumlofe 

Lt&ejc6ntfi¥^^ 

a^proxfi^^yi?^!^ 

fcjfiainsffincx^^ 

fihfanitfcsgmeSw 
pip&J^thWr^^^ 

an%rea3ing is usually so tenuous as to prevent thei^^j^araic^^ 
|igan)Jl§^§llofj^^ 

tW(^ffire|diog^S ^fey/c^ljjjb^^u^^ 
seyeSSiSctpre^ 



Ndhi^n^tu^f ^^^ 

-3^5(t^0j^ic^]^vy^e^^^ 

^^j^igrmny^^insfr^^ 
^\:^^5i^^ifi^ti<^S^ 
fc^^Kgaij^ctfTp^ 
^5^Vc^iS|ffi^^ay||iMpl 

If :^arin^Sl^^ \tdxvvi!!^^^^^^^^^^^^^y^^^^^-^ 
3^-^heJrelat^^ 
^?v3i&rSpai^Ufee^ 
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methodology of personality testing, and might be met by devising 
new instruments and techniques relating spcciecally to the aflFective 
aspects of school learning. We do not as yet have pewonality mea- 
sures corresponding to the standardized achievement tests because 
the school has been much less concerned with the affective objectives 
of education or the means to assess them. An initial attempt to 
idemify Mm|!^of z^h>^^F«^ 

reading was made in a study by Athey and Holmes (3). 

^^g^^|gi^;i^^g|ffi^|gpn^^ 

siding as a g^^H^^ni^i^asg^pc^^ CTul^ro ^lS 
ti|g^g:ar|igo^g^^ 
gg^Jemtfogtgiggi^^Jg^ 
s^g^gS:ffi||^^ggrtiop^^^ 

mobflized into the hierarchical pattern best suited to accomplish 

t^ej^^^i^J^n^^^c|sj^^m|^ 
=mg|^^yig^^ig|j^g^^ 

skimming the same passage to extract the main idea, would caU for 
a different constellation of abilities. ^^^^^^^^^"^^^^"^^ " " ' 
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Now it is obvious that some of the abUities which are drawn 
upon when one engages in a given task must be present whoever it is 
who is doing the task. Reading with comprehension cannot take 
place unless one has the minimal vocabulary, some knowledge of 
the grammatical structure of the language, and a certain back- 
guM of information pertinent "to the reading material. These 
are, basic requisites for the task. Over and above these basic requi- 
sites, however, an individual may increase his comprehension by 
calling upon skills he has which another peKo^ does not have, or 
may have to a lesser degree. For example, he might fall back on 
his knowledge of Latin roots to assist him in analyzing the meaning 
of a key word in the sentence, or he might call on his knowledge 
of grammar to understand an ambiguous sentence in which one or 
more words could be functioning either as nouns or verbs. Hence, 
even in the cognitive reahn, everyone's working system for a given 
task must be somewhat different, depending on the experiences he 
has undergone in developing the many strengths he is able to muster 
at a pven tune. Hohnes' research suggests that some of these 
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strengAs may: lie-in areas^^^ 
critenpifeta^fejff^ 
vaf iabfe/ man^^^ 
in^tfic kind 
lilcfature/^toa^^ 
jwmlsvofithe^statistic^^^ 
lacldrUoh^^^it is^^^ 

^^^I^^^^S^^^^ _ I ^ 

^^^fSht^IspSisffl^^ of thc#mablc^^ 



ETd^^liigb^i^i'Klfi^?^^ 

=Jl^^^^S^Mu3^^^^K^gr^iSj^dlwS^^ 
g^ficmlhagSi^^^ in tei^^Jl^^fft^^^Hgecig*^^ 

^^SEibiiffly^^^i^t&atjfe^ 

^^^^pf^, if wc^mS^t an affective vm^l^pi^^mgni^^^^ 
ji^rolefintAeg^^^ 

^i^^^mff^ilSjmTS^^ 
tfcSm^^^^^Spj^migK^ 

fj^jpUiSi^iJ^al^ 
g^le^KflR3ff^@ih^^ 



gimi^^^rSfeiE^^^^d^^ 

^^Slffi^^ppriate in Aw context)|^|a^£^ 

ffi|^^ogfofMfiifi^^^ 
/^j^ifi^ion|oir^^rk^^ 

jttemendous importance in Ac eventual outayi^^^^^^^^^f^ 

The p3X)cess of sdf-amplificatio^K^^arpro^und significant l^-rT, 
V ^^rft^c^philosophy of causality. TOi g^m^^^^ 



^fj^^looks at learning in the context of the inliySfi|l(S^P 



^g^^^^^^^^^^^j^Se value system, or even m^^j^gi^ 
smOT^^^teg|yentetinttfi^^ 

^g^|s^^^uTntly be fed in|3^eW^i0^pe^p^^^^ 



J^e0^4g|aj^@^^Jm^ 
flW^^^i^^ggj^g^^g^pgnsJ^^ 
a^^S^nmg^^^^^a^^^peSs^g 

lalher^thaigfl^^g^ 
^^omes a jSnyciiie^ tjd^^ 

acUofe^^ tfie ig^t^fiicgJiWulS^^^ 

-j^^mitj^tj^eii^jfl^e^ 

^in^^^^E^^^ versm girls, hig^ etc withjl^ 

sef^^c^^rccntages attributedSo^cg^ma^^ 
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model appean latb^rT s^^^^ 
mernBer^ that :it^fep^ 
workingf^s^te^ 
Tp^tudy^aXdefincd 
apprd)(imatignr t^^^^^ 

t:is va t^^UifctraCiO^^^^^^^ 
wayv ifr!mayJM>eibi^^ 
IdeallY^weSiw 
inggjfauig^^^ 

isyagtMljpjfflpi^p^S^^ 
ffiWeSd&5fq^m^e^^ 

In this way we woul^^^i^^^^feg^^B^gi^i^^^Si^^^^ 
jMixidusIMftefmaBcf^^ 



Pt^^MS^^ffi^^^Ulteg^SgrffiSh^^ 
^Jh^j^^^Jfffgg^^ 

improved tedSi5log)fw3^ hope forTsi^lfitantj[d^^ 

Maying jlhejd^am^ the substraS^ 

flfegiyXCtfgnp^^ ^^^^^^^^^ ^^^^^ 

teincdfaM^s^ 
mostfj^Sfqmitf^ 
ifOTdia^cel§)|g^^ 

cK6^gi^ffpfmiri\j toSo^gii^^lJil^j^l 

jp^^a|SivithS^u^ 
^^S^afe^p^iod^^n^^ 

that, in thii^cxintc^lcara^ 
nomally givm|^igiii|thc school years. It does hot mean learnings 

g^readf autwsy^^c^ ba^id^^^??^^ 
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i_:4Ct^-^=_--__: 



for learning number series, or learning how to think scientifically, 
though it may indude any or all of these. Especially at this age, 
we make a false dichotomy if on the one hand we insist on accelerat- 
ing school learning on the grounds that these ycaw are being 

'^W#ed':^impla^^^ 

such leammg as being "forced." For the young chUd there is no divi- 
sion between his cognitive, emotional, and social learning; these 
are merely^pnMient 

g^JjMg^^w|rks%ggi^ 

^^f^e^p»^gigl^^^p||jati^^ 

wxalled cognitive learning which takes place provides, or should 

^^^^^^M^^^MMW^fi^^MMMMy^^^^^^iW^^ prob- 
lems arc of two kinds: those stemming f-om the child's internal 

ia^£ed5, and thgg|^cfflmpgM^^|gx^^^^^|g|i^ ^^^g 

shim by the physical and social ffla^g|ff%Yol8| 10i lHMy 

already begun to manifest individual styles of coping with both these 

?i|S^^^^^»^§^g^3^i|^^|^^||M^|^^g|fe 
to these ways of coping as "cognitive styles," by which is meant a 

€^st|le^f^^^g^|ft^^g|ng|^^^ 

a^^^ngi^3^^gc0gp|oft^ 

implications for reading, though it should be emphasized that these 

|^e|^ill|gi^y||^g^ 

AXjI^^gggri^ioJI^faiJ^ 

5jgngd^|ugty^H|^;Er^^ 
iare^acqfiin^Cearlgin^^^ 

^S^^^5i^|^^4^§tJ?^mgreg^iy^^ 

^ggp^gd^||gd|Sg|^^iat§^ 

^§^^^^»^llSl=S^hi6Ht^^ 

r^lfprinciplwy'^ detailed description of these principles would be 
appropriate here only to the extent that it could lend insight into 
the reading process, but the research on this topic is still very scarce, 
and only suggestive at best However the parameter of cognitive 
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bgy ofehis oiltuwr h^^^^ brief, his wU- 

ingness to jenga^ 

the pleasurfea^mi^^^^^^^ 

retaitf throughout his life.^^ - ^^^^^^ 7: z - - :i r - " 

Thinking^^a 
health candileaniing,va 
I^rep^tive?reads^oneffq^ 
mental healYfe^^^^^ 
mi^i6n75 ahd^to^^ 
:^hJra^^|tRe£rel^^^^ 
cpnsL^eie^J 
t§§linjfi^^^ 
taralTyiim^eS^^^ 
^^^feaS^Willib^/^^ 
Ki&^Icp^^iffil^t 
ym;i^tff^^^ 
&y^tS^^^ 
pbjectjo^^^^^ 
adjust^^Jstu^^ 
SOTii^welp4dju||^ 

^fi5vll|^einf£^M5gff^ 

trii^dt^^fpgl^ 

jtS^mfcTftt^^ 

meo|[busVpx^^ 

cminj^tipnSwitffile^^ 

fellti^ffij|l^^^i^ 

silves#_h^tKeri^^ 

j^SftnSl^S^^^^ 

^J^^ThelJok^^^ 

guidel^^jbr^fiizj^^^^ 

T<^3ing^f?ftiet^ 

mc»tfdf£these?«tejgo^^^ 

^flSv^^in^tte^ 
scift^lXttfrpu 

tend to^e the\oni^ wfio^^^ 

as criteria of positive mentilT^^^^ 

be^ discussed undefc^^t^^^ 
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report (^-f)..^^ 
<^t€gori^ia(yc^^ 
--- fuller review of the literature, see Athey and Holmes (3). 

Self concept^ ^ r^^^^,^ : s 

tei^;tp^Iiay^^i(^^ 

^cp^a^pg|arfg|s^ 

^^^^ reading achj^mem^^^e^^ 

negative feelings concerning themselves and their world {7, 8, 36, 
69). The work of Bricklin and Sopis (^^) suggests that the re- 
lationship may be defined in terms of particular reading deficiencies 
and the self image as a reader. Wattenberg and Qiflford {74) suggest 

^^a^Si^l^^f^g^m^ 

^@^nd^^^^^^>^j^^i^ ip^ 

^<^^^?^te^g^^pgffigii^^^n^ 
^g^l^hcc^^d^Ml^ 

titudcs favoring growth of indepcindence and exposed their children 

^S^^^§§^^§ticg^^§^^^ 

andi^Yj^xSaJl^^^ 

lags^fd^i^gSg^gS^ ^aa^ed 
themselyes^A^^ 



Accurate perce^^ 

There is spinc^^^^ 
of (^^) aaid more proi^^^ 

vironment {S3), specifically their tcachen and peew (32). They have 
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been found deficient in ego s^^^ 
reality and synAcsiz^ 

are less red^ ^hile 
Bouiser:(^)Lah^^ 
realisia'With fespect^^^^^^^ 
S(eri>s ^ ofedirefuUy 
scribed^ diShgc^^ 
intpl^^rfo 
JSfigiblioffiSSp 

;^^H§^^^^^|^Sd^^ig^ 

^S^ifi^U^i^W^ffi^^^ 

l^^^rtff^^p^gdjti^t^^ 

irjrfi^sjml^^^rm^^ 

^^iti^^^gid^^Sati^^^i^^^ 

i^^^f|r?c®iVel^eh^^ 

;^yd|ea^ 

:Hay^^^ 

naS:Sji^S^irej&J^^^ 
Uit^ei^^^^^^^ 

i^5§^^^l^di^t^^i^ 
rl^tS^jS«;i^]o^^ 
^gg^ir^^Stgro^^^p^^ 

^^i^gtai)^iOTS^S^ (^^pSk^jm^ 
fieriis^^^tin^^ 
tfeato^enfltbi^^ 

Spache concluded from two studies (65, tftf) that the typical retarded 
reacfe incite 

ics 6? a situiti6n;rand mani|cstc^^^^^ behavior. 

Abf^(l)rlil^^^ 

and l&s able to r^jpotf^^^^ 

good readers. _ 
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Attitudes toward learning ^ 

/ Since rwding^ t^^^^ ofclcaming 

it se^s;^logical child^ fiiSis A^adihg^^ 

pleasurable ex^ positive >ttitu3cs t6^^ 

expandm^im^ 
m|rj^^u^?ogiiif6^ 

osity may find many other avenues of expression beside reading, 

^^^^^^^g^^<>^^^i^g^t^^ 

suggested that curiosity may be a basic drive (75), and the m«nben 

readers are likely to be more intellectually oriented (21, 23, 77), 
exhibit higher aspirations (39) and drive for achievement (5), and to 

in general (13, 23) and reading in particular (24, 27, 37). Johnson 

grade, even though the two groups made comparable scores in initial 

^adi^^aglp^lg 

fprratfedi^ls^^^ 

§ie^ 
-jMicei^^ 

pait^tp^aSheS]^^ 

teachers in the primary grades. Gowan (22) and Fliegler (18), after re- 
viewing the literature on gifted underachievers, point out that the 
undei^chievef is AisuaUy^ 
with authori^ 
t^(±eis or pcc^ 

imprwed^ signific^ntl^^^^^^^ their attitude itpwaitf a[uth<Jrity:^^r^- 
after a course otreading ihsti^ctibn. 

Anxiffty 

Smith and Carrigan (^5) have suggested that anxiety is an im- 
portant dimension in reading disability, its role Jbein^^ some 
functions such as .fluw^ncy, and to depre^ othen such as word 
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rccpgnitipn and cby-to4ay^m 
fdund a significant^negative=TC^ 
hensipiSand anxiety/(W,^. 
. au thbrsvhave suggestcd^tfiat the influence^ 

interaction .with: ot^^^^ dity;(tfi)i,?ji:f 
trpyenioii (72);;inteIIigefe and^^^ 
f»rity ofe readin^ah^ 

baifd^-spme^res^^ 
yreading^abil^^^ 

is^^^^SgfiUi^ire^i^in 

Jin^IfdSMir^cpftS^ 

e|fS^^2t^f|^g6i^ 

{lenJsfi^^OTt^^^^^ 
dSvelpg^ni^ 

g[^IjgSTMdj|M 
s]^icfofeapj)rpS^ 
theitSpJihTO 
deV^dj^irie^^^ 
of ^fit^pmy,- 
tiv^ffectwetg^w^fi^id 
tiv^^tylcvi^rff^^^^ 
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wprVingiy«@ 
ch Ud?6n\theVf^^ 
thfptrgh^its^red|^^ 
xSbfbrS^riablcsSinw 
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:^Ihvview^pfc:thii cp^^ 
khopr«[hznpl6ngfcaff^^ 
to teachiril; onl^ in thc^^^^^ 
tion/if any, tpijthe affe^ctiyc d^ 
nbt only grelter darification lofcour e^^ 
affectiyc domain^ but muc^^^^^^ 
com^Iishmcht of th^c pbjcctivtt, soi 
and sficctive cah fn^^ 
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theres^^ 

up the picture of t^^ 
and school j^uiimg^ 
iggCtb^read;;or efra 
itosl^but;i:mc^ 
q>pingArij^ problems and^^ 
tdichalla^jtfic^yelo 

^^^^o^^^toI^«^l^^^g^^n^^^Sa^ 
/^cj^l^pulg^py^^ 

- Abtlie^tbjRead*^^ 

Reading/gunp^U 

6. ^%^^J^Ev^"Em^ 

Ibii^: do ^1 : 

8. ^^win,i^^^^^ 
Qe^n EduGi^^^ 
(pan SuteSJniyewity, 1 

9. Bpui^^j^^I^im^^ Group of 
R<etarded Readei^'' 
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Holmes; J7 A. VFactow Undwl>^ng^^^ 

HqlmcvJ/Ar^^ 

^^Det€lo^enl^ ^^^^^ 

I^agng^biHty-in^r^ 

^^^ggg^^^cgp^Edu^^ 

jandj^^b^^^ 

p^o/o|^6^^\9^^^ ^ 

l^^^^^|ifgW^<^^oi|l^^p^ 
^§l?Rn?en^^I9^^ 

^^ga|,^ig<^Bg§ffi(^^ 
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S|wpin)^M/^^*IUlaiipm^ 

Reading Achievement, ^ ^Vi^^i^^ ^^>a^L^e^ 
•cmtion^^Riitgcn-'^ni^ ;^ ? > p ;^ 
Shatw, Flortna* "An 1^^^^ of a Gioup Tl^py 
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Reactions to Affective .Factors in Reading 
Allan Musropf - V - • 

University o^Rochestfl^w V^^^ ^ >^ ,^1^ ^ 

I AM IN TOTM^ AC 

^feadingi^^ 
prwntei^ ps^ 
ffiink Ufatra 
and Saugh^jdired^^ 
fprtheclea^^ 

to pei^^ade Jthje?^ ^^^^^ 

In thisi shor^^^ 
deyelop^diby^Arf^ 
it the r^^ iWori^ 

possibilitiesifor the classr^ may 
be neglecting theVaffea . v^iJ - 

FirsX a paradox: 1^^^ the feelings 

children bring to the task"^^^^ jfecaus^ 
they spendjp much time an^ 
of reading in most primary^ dassrobms hf^ 
grim, and time<onsuming tosk that to help 

children cope with their fears^ fti^^ desires— in fact, 

the children arc kept so busy going through the basal reader game 
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thatohey have little time to express openly^these basic human emo- 

tfdns. Perhaps teachen shpu 

and?ihpre time in soipething like the 

B^ll:(i) in hisdff uman D^^/op 

from the age of four up to thirteen r to si^^i^^ 

what they 

for teacjhen^^^^ 

dicate th|t 

-g^a^^lpi^^^^jpiQl^g^j^u^^g^ 
^3^^!ea^ieg5g^^^|in^^^ in which thfyHei^g^^^S^^ 

4fieg^h^i(i^t^fc^ 

lefidf^^igf^^^^ 

area^ti^l^^secigc^ 
^gfjg^^fitjig^ 

cgur^gCdr toi^^^ 
ofe^xteni^Iggn^ 
bn^<^ehihg rra^ 

OpmOTtr- y^v^:^^^ _rf ^ "7^ J^f^^^ - 

learnings f6^reSd?should^^ 

«:hcK)l^i%&^n^ 

Gbunty &h<^^^ 

have deVelopedfa ji^e^^ 

ideaotaSm^^^^^^ 

lower and middle'g^d^^ 

with^g^owing^repOT^ 

dren wlvo seemvb^^ 

a system in which Jliere isja g^^^^ 

tured airriculum. The dim^ib^^ 

seem to haVe direct ^earin^^^^ 

Uie following: j) ^Oldepran^^^^ 

There are several adyantag^^this^siti^ 

oancemed. The older children who are^alr^^^ a: 

model for those who are stiTl ieaiiiingrT^^ watch 

the older children reading; in fact, reld along with them in choral 

reading experiencesr Olda: childreftifr found ii^ading^^ 

to their younger siblings* Then;t^^ surertti^^ niim^ous bpp^^ 
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f or^thc oWct^^ W t<»u:h Mth 

thiou^o^^ 

ogeS^a^g^^^w^^ 
ti^llli^owa^^ 

TKe literatu^ 
inctotablcjmE^^^^^^ 

reading lAoittli 

teachen ever consife t^^^ (^nthiually^^ g^ihg 

throu^ a feadi&g iMTOgii^ of 
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control over what they read? Free choice responds to personal feelings 
and, therefore, would seem to be an important element of any read* 
ing program. 

Summary 

We live in a society in whidi the pervasive effects of external 
control on humans must be counteracted by encouragement toward 
spontaneity, open expressLon and recognition p 
cmgtions^TheA^ 

I^^iii ties l^^xrca^n^MjS^i]^^ ike 
s^^U^^m feeling 
Tatticr^th^ V V 
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Reading as Cognitive Fiu Honing 



Russell G. Staufffr 

Univeniiy of Delaware 

FOR MANY YEARS authorities have contended that reading is an in- 
tellectual process akin to thinking/ M 

atougyieTQcy^l^^ 
said^Uiat wBSn: 
purpb^^ it^bei^me^H^^ 
a;»es. TUie fc^^ 
quires, he said, ^meiital^dk^ 

training of judgment" (i5;3C3-364). He went on to say that "real 
reading^ where^ 

the ins andr outs of an author's inten^^^^ 

accui^ ami of 
functicoiingthat^simil^ "acqUainte 
one with xhe more effective waj^ of thiriKing, and deve^ 
the reader . . (i5:365). 

Apparently hot all of the ^^riability of attainment in reading 
is attribiitable to conditions within the 1^^^ of it results 

from differences existing ambrig author their thinking 

and their writing. Both conditions^ author and reader differences, 
are encdnapasscd by a host of variables which alFect success in conipre- 
hension and concept learning. If, as Bacon said, witing maketh the 
accurate man, then the degree to which authors observe the disci- 
plines of accuracy permits an imitation by readers that should be 
cognitively productive. It would be dangerous to assume, however, 
that reading the classics resulted in automatic acquisition of cognitive 
skill by-products. 

The admonishing of many scholars about the proper business 
of schools, and particularly the teaching of readinp;, has until only 
recently been negated largely by teaching practices that produce non- 
thinking parrots and word callers. Many so-called authorities in 
reading have been writing glowing accounts of the need for efficient 
reading and the use of higher mental processes and at the same time 
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attaching their names to reading instruction materials that cultivate 
passive mastery. Recent advances in the understanding of concept 
attainment and the 'maturation of thought processes have great 
promise and may offset such compromising. 

Reading is a mental processed dynamic, active process and it 
can be taught that way. Teaching strategies that can elevate cognitive 
effectiveness are being developed; As a result we need no longer wait 
for the superior children to discover the stratc^es of thinking by 
^lowly^and pa^takingly^^^ 

inine the ir md^es : qfVf imcUoning^aS less 
able eithar drop out or be^^^ 

I^gu age and Tha 

The roie of language in coghitiye^^^^^ is undoubtedly 

significant. It largely becam^ 66 tKat 
most forms of cognitive functioning be^^ Iii thfe regardi 

however/ Piaget has been quite d^^^ between 
language and intellectual bp^ratipiis* : 

The source of intellectual;pj^ or cpjgnitiye functioning 
ri^ides in the sensor imdtor peri^ in ^^h idft the ihtellectu instru- 
ments consist of percepts and movement !(25: Chap.:3). E^^^ 
objects and events are experienced only in their pen:cptual im- 
mediacy, elementary forms of coniervation and/6p<native reversibiH 
are to be found. For imtance, recognition of the perm 
objects represents a first invariant.'Thus the changes that occur in 
intellectual operations when language is acquired show that language 
is not fully accountable for the transformations. 

The beginning of representation and of representative schema- 
tization or symbolic functioning in general app^rs at about the 
same time as language. Symbolic or imaginative play is a source of 
personal cognitive and affective representation that is contempora- 
neous with the appearance of language but is independent of it. 
By the end of the sensorimotor period, thought with its roots in 
action, has permitted a chUd to overcome initial perceptive and 
motor egocentrisnis. He can attain practical aims by activity that 
yields success cognitively speaking and pleasure affectively speaking. 
Deferred imitation, or imitation that occurs in the absence of a 
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model, and mental imagery, or the sonorous imagery of a voice 
represent two other po&sible links between sensorimotor behavior 
and representative behavior. 

Sindait-de-Zwart, a linguist on Piaget's staflf, lises an apt illustra- 
tion to distinguish between symbols as signals and as signs. The 
former leads to what is signified much as the part 

addition they are usuaU)r personal. Signs; on the other hand, are 
distinct signifiers Aat are arbi form syste^. For 

instance, a child pushing a shell along the edge of a box and saying 
"meow'' illustrates signals as signifies. The shell has a resemblance 
with the oj^ect ((^^ 

5u<± aSts of pi^i 
guage) are thus a part of a much larger process constituting intel- 
lectual operations. Even though language is necessarily interpenonal 
and a system of arbitrary signs that frees the individual from the 
inrnwdSati^^it is a i^ticSar^r^ 

motor schema^^^^ to^be/dt^mp^^ only frdm Ae b 

ningofjntieUeciii^^ 

thought up to the constitution of formal logic "It is permissible to 
conclude," writes Piaget, "that thought precedes language and that 
language confines itself to profoundly transforming.thought by help- 
ing it attain its forms of equilibrium by means of a more advanced 
schematization and a more mobile abstraction'' (25:91-92). 



sible most of the complex forms of cognitive functioning, it is not the 
source of all joordinatiom. School learnitig suid reading instruction 
cannot over) )ok such truths. Many operations are basically coordina- 
tions among tctions before they arc transposed into language and the 
operations of thought Children can classify collections of objects or 
seriate objects before they can do so linguistically. 

The question is also whether language is sufficient in and of it- 
self to give rise to these [formal] operations ex nihilo, or whether, 
on the contrary, its role is limited to allowing the fulfillment 
of structuring which originates bora the systems of concrete 
operations and, therefore, from the well-springs of action itself 
(25:95). 



Undoubtedly language permits symbolic condensation and social 



regulation and the integration of actions into simultaneous systems, 
but also it is linked with actions in continuous reciprocity. Sindair- 
de-Zwart, after summarizing her studio on linguistic development 
and research on deaf and blind childiren, said results confirmed 
Piaget's views that 'V. . language is not the source of logic, but is on 
the contrary structured by logic" (25:325). 

Gog^tive DevelopmeDt 

Cqgniti^ de^^ 
tu^ opeiatipnsS^^ 
ca^entiaiUy directe^^^ 

the brg^ization fdrms^ofammi^^ in a^ibn and 

jffe dways a fwrt^^^^^^^ 
levels of devdbpmeht ffi 

. . . actioS paresupiKa^^ a physiplqgicsd, 

afectiye/ or imel^^ <ase, thwe iieed ap. 

pears in the gmse oi • • • in addidbn 

to the comtaSt fu&tions, therc^ 5^^^ 
(25:4-5). 

The constant functions assure transition from one pneriod of devdop* 
ment to another and the variable saructmes provide the or^iza* 
tional forms of mental activity, intellectually as we 

The developing diUd actquircs complex sets of learninj^ based 
on discrimination, perception, transposition, and generalization. In 
so doing he acquires concepts and a set of appropriate behaviors. 
Concepts and processes enable a child, according to his capiaidties, 
to cope with his environment, to organize his mental aaivities along 
two dimensions— intrapersonal and interpersonal (sodal), and to 
form attitudes that are emotional and intellectual. 

The stages of intellectual developtaent as described by Jean 
Piaget provide a schematic description of developmental cognitive 
changes that occur through time. His stages are open-ended enough 
to allow for the fact that children show different levels of ability, 
knowledge, and skills as a function of the rate and quality of the 
learning experiences they encounter. 

The first two years of life are described as the sensorimotor 
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period. The infant using the inherent reflexes of his biological 
endowment, interacts with his environment/ The interplay of in- 
ternal and external conditions through stimulation and response 
characterizes the normal development of infants. Gradually from the 
maze of undiflFerentiated, unreflertive, and unspecified Wpcncnces 
die child at^im rudimentary l^^^ To accomplish thfc, he 

. . establishes a differentiation of himselfc from objects; he 
localizes himscit in space; he establishes a^^^ of 
cause and effect, of time and space" (27:215). By the time most 
children are eight to twelve months old they have shown intention 
or goal-directed activity. Purpose, or the intentionality of purpose, 
noW^b^s^ii^m 

lectually as awareness of "means^nd relationships" helps the chUd 
to cope with the physical and social complexities of his world. By the 
end of this stage the child is well on the way to dealing with his 
OTvi^nniehts^ib^^ 
sdutions in jiis^mindjraife 

It is apparent, then, that in the first two years of life children 
live in a world^^ 
The interaction that fa-g^^ 

and social world permits Him his ehvir^- 

ment as well as to realize that prbpcrti^ 
of space, location, permanence, M he is able 

to operate symbolically % dass^ x>r g^^ tell diat a dog. 

Silver, is a member of the dog family but cannot deal with the cat- 
egory ahtma/. 

The next five years of life Piagct describes as the preoperational 
phase. In this phase language plays an increasingly important role 
as the child acquires concepts through a complex set of processes. To 
attain concepts he has to become increasingly sensitive to objects in 
his concrete world. He has to learn not only that they exist but, also, 
that they have many characteristics and attributes. In addition he 
sees that diverse items can be organized into classes or categories 
(Silver, collie, dog, animal, vertebrate) and that language can facil- 
itate as well as direct the process. 

At the sensorimotor period, a giant intellectual stride notcii was 
the influence of intention or purpose, the sensing of mc^ns-end rela- 
tionships. At the operational stage an equally significant stride is 
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made as the sensory-motor infont becomes^ through symbolic func- 
tioning, a manipulator of representations. The act of symbolic func- 
tioning is the result of the generalized capacity to differentiate 
between signifiers— symbols which stand for something, and signif- 
icates — ^the objects. This representational intelligence through its 
possession of symbolijc functioniiig.sets the stage for the upper limits 
of cognition and the manipulation of reality« - 

At this stage^ thpu^,; conceptualization is dominated by the 
ivorldof peroej^t^ 
determine die;^^ 
period bccause^^<^^^ 

grasp^^the feet that p^adhes^nd^^ distinguish 

between different pears. :0r;^^^^^^^ 

different things Iwslong^ togetfier: dadd^^ 

daddy's hSt. ~ : : = 

In Uie four to seven : years of ^a^^ symbolic 
functioning is pK)5sible. Signs^linguutic si 
the social sun*oundin^ and^are scxrially sF^r^^ Words are the com- 
monest signs of oiir codified aiid socially shared lingti^h^^^ 

The private si^ifiers or symbols JMV:^ell a^ the early use^ of 
linguistic sig^s provide the fcKnis fo&Piage^^^^ that children are 
egocentric. They lack generally the ability to t^ of another 

person and to treat thdr own thought processes as the object of 
thought. Over and over again Piaget indicates that it is in the context 
of social interaction as a member of a learning grou^ that a child, 
forced to take cognizance of the ideas of others and forced to become 
increasingly cognizant about his own thought, their reliability and 
validity, emerges as a sociocentric objective scholar. 

In addition to grasping the function of images, and signs as 
signifiers, the child learns to use them as anticipative mediators of 
future actions. Starting with imitative images which serve as antic- 
ipative schema, the child begins to direct future action. He begins 
to evoke acts and deeds in thought, as opposed to actually carrying 
them out in reality. This ability to anticipate, to look ahead, to con- 
jecture, to speculate leads to the ability to hypothesize, to deal with 
variants and covariants, and to test logically* In the life of a learner 
this ability signifies advance of the utmost importance* It is the 
pattern of inquiry which George Kneller defines as, . . to analyze 
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the problem and to consider ways of dealing with it— that is, to set up 
hypotheses" (22:42). Now the learner is becoming more reflective 
and less impulsive. He is beginning to want proot to suspend judg- 
ment, to think of information as tentative and relative. Rather 
than seizing on the first idea that occurs to him, he pauses (suspends 
judgment) to note whether or not there are better ways or other 
alternatives. 

Another cognitive advance that occun at this stage is the abUity 
to use numbers, not only to order things in terms of quantity, but 
also to see that relationships can exist on a numerical basis. A system 

sjichas^ the^Sumber^^lefiH^iasJ^^ 

that are agreed upon by mathematicians. The child who can produce 
a suni deals with an abstraction based upon formal properties of 
matheiMtics. lnta^^tingly?«^^ 

the understanding of numbers does not begin by learning numeraU. 

The latter part of the preoperational stage finds children making 
judgments largely on the basis of partial and immediate perceptiom 
and/or on the basis (rf objectivc^^s^ 
things look amd usually in tmm 

dimensions. Even so, three fundamental operations can be deter- 
mmed. They can think in terms of classes. When presented with a 
group of circles or squares, they can classify the items on the basis 
of roundness. They can think in terms of relationships; i.e., Mr 
Jones is the father of Ralph, Mr. Jones is bigger than Ralph, and 
Ralph IS the oldest of three children. They can think in terms of 
quantity or by handling number concepts. 

In the concrete operations period the thought of the seven to 
eleven age group is more like that of the adult in that they think 
more m logical terms. Operations is used by Piaget to refer to mental 
acts or imminent acts of an internalized nature and taking place in 
the mind. These mental acts represent a process of interaction and 
development whereby new syntheses are formed by discovery At- 
tobutcs are noted, objects are classified, and categories determined 
These syntheses are real in the sense that they not only have a loca- 
tion in time and space but also that they take place in the minds of 
human beings. In the process of cognitive growth through discovery 
and synthesis the individual is merely the neural medium in the 
resynthesis of cultural elements. 
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Three significant operations described by Tizg^t zxc reversibility 
as in arithmetic (2 + 3 =r 5 or 5 — « 3 2), classification or the 
organization of objects into classes (de$k> chair, table =: furniture), 
and seriation or arranging ideas isdong a spectrum of increasing values 
(2, 4, 8, 16, 32): In brief at this stage the chUd is able to treat objects 
as alike (desk<hair) (furniture) even thou^ different, to note that 
they can be in more than one dass and that come da^ 
ordinate to others,: and to count one itam as first and another: as 
sccc«i<t\ ' .riJ^J/ : V : :. 

In adcUHon the diUd hi^ ta^^^^ 
tipn. In other w 

such as quantity am reimuh; invariant even the face of ^certain 
chang^. For instance, twa cirdje^ m A a di^ i^ 
main alike even thougfi o^e is cut into 
iiito thirds. Cutting^ 

ofthecirde. : 

To arrange items in a series ddti^ a cdntin 
gnisp die prindple of tramitivity. He mw 

whereby he reci^izcs that if il is largpr Aan and B is larger than 
C, then A is larger thwi C. 

In this concrete operations stage, even though the child-s think- 
ing may be logi(al^d syi^nnatic,:his t^^ to the 
direct experiences he has had. When he has no direct expeiience, he 
tends to reason by andpgy to something he has experienced. In this 
regard, the crudal element may b^ Arw^^ as physical 
activity and sodal interactions with verbal ability, acting as a support 
to help a child overcome the influence of his visual p^ceptions. 
While training designed to inaease the appropriate vocabulary may 
facilitate the develdpnient of Ic^cal thinking and help resolve the 
perceptual<ognitiye conflict, it is "equilibration'* or self-regulation 
that takes on greatest significance. To permit a child . . to learn 
an appropriate answer without making certain that he can retrace 
his steps, or arrive at the same result in another way, is to encourage 
the erection of a verbal superstructure that may crumble under even 
minixnal cognitive stress" (1:123). 

The fourth stage or that of formal operations is the time when 
abstract thinking develops. The child enters this stage at about the 
bq;inning of adolescence^ Now he begins to grasp the ability to deal 
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with the possible without rcferenoe to the actual; he begins to 
grasp the complexity of human knowledge by learning how to con- 
struct theories and make logical deductions about their consequences 
without the need for empirical evidence. As J. McV. Hunt puts it, 
. . instead of observation directing thought . . . the adolescent's 
thought directs his observing^' (/7;355). In aU this^^ 
sentational thought, plays an important role, but Piagct is of the 
opinion that ability to use language U3 express logic is an outcome 
of activity,^ and th^ aUOT^ 
him in^^c 1^ o^lah^^ 

It seenos then thai lang^^ of maturation 

or all round mcntol Opacity infl^^ 

from thought jJiat is predominahUy pefceptual^^ and intuitive to 
thought that is more cOTceptual and logi<^^ A child's verbal ac- 
commodation to a learning ex 

lasting; effects only if, through further self-relation; g^^^^ 
to other tasks has resulted. It is hot enough just to; have had an 
experience, even verbally, uhl^s it affects a child's way of organizing 
his experiences. 

Finally, as Piaget has dedarrf,.the key facto^^^ 
from oije level of thought to the next involve maturation, social" 
interaction, physical activity, and, most important, the process of 
equilibration or self-regulation. 

Children's cognitive actions and interactions, intellectually and 
affectively, as described by Piaget, suggest that reading ability to the 
degree that it is cognitive in nature represent similar potential. It 
remains for us to account for the reading-thinking processes in as 
definitive and astute a manner as he did- Reading tasks structured 
carefully both syntactically and semantically may reveal the "how" 
of the reading-thinking act and the "why" of different strategics for 
attainment and assimilation. Developmental stages may be deter- 
mined and reading materials prepared to foster growth in subtle 
and mobile skill acquisition and functioning. 

Piaget's theory of cognitive development advanced over tfie 
past half-century reflects an empiricist-idealist base and has only 
recently met with wide acceptance in the United States- He starts 
from the central postulate that action (motor) is adaptive and is the 
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source from winch mental operations emerge. Intelligence is viewed 
as an adaptation, an organizing activity whereby there occurs a pro- 
gressive balancing of increasingly complex forms under the impact 
of experience. His work in cognitive development and critical think- 
ing now repre^nts a major influence upon basic research in psy- 
chology and education. 

Concept Learning 

Cbnceptvattainmen t is now giMierally con of the 

psychology of learning and the deyelbpment_ of cognitive processes 
(12:51). Attention is =fc>cused on the jogipal foni of concepts with 
studies of concept attainment ^nefally based on inductive methods 
and the strategies used (df: 37). Strategies diffd: from person to penon, 
from discipline to discipline^and from one level of sophistication to 
another. While many^cbhcepts are acquired by <iiscovery, learning 
through discrimination! abstraction, differentiation, hypothesis gen- 
cation and testing, and generalization, many more are acquired 
through school learning and/^^^ In the latter, the concepts 

are learned by means of critefial attributes presented and the relat- 
ing of them to established ideas (2). Thus the acquisition of concepts 
can be accomplished inductively by concept formation or deductively 
by concept assimilation* £ven so, there is a considerable likelihood 
that the l^mdr must use much of the same proce^es of concept 
formation even when appropriate contexts are presented as in con* 
cept assimilation. 

At the Wisconsin Research and Development Center for Cogni- 
tive Learning (20), Concept is treated as a superordinate category of 
which all concepts are instances and differentiated from other pro- 
ducts of leaijiing such as facts, principles, and problem-solving skills. 
A concept is referred to as having four characteristics— definability, 
structure, psychological meaningfulness, and utility* Four bases of 
defining concepts are identified in terms of perceptible defining 
properties, semantically, operationally, and logical or numerical 
relationships or axioms. Structure is determined by the form in 
which the concepts are experienced^ Psychological medningfulness 
refers to the phenomenological or idiosyncratic nature of concepts 
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and the internal representations held by an individual. Utility h re- 
lated to the use of a concept which is determined primarily by how 
well an individual has formed a concept 

Bruner in his Study of Thinking defined strategies as regu- 
larities in decision-making and indicated that they provided the 
basis for making inferences about the mentd processes involved in 
concept learning. He identified four strategies under the selection 
paradigm and two in the reception paradig^^ the former he 

dcfined^the sti^egi^ 
ning/ 3) conservative ^Eocmii^;^ 

latter he labeled them as 1) wholist and 2) partist Byere' study (7) 

done at the^^Wiscohsin Center d^^^^ 

of three variants o£ a consemtiveif^Knisinj^^^^ 

variants of a focm gamblmg^it^^^ ' " ; ; 

Byers found that practice modified the probability with which 
subjects, medvarioiisstrateg^^^ 
egies increased whUe use of o 

tion in theiise of strategiesh(2/:3?^ sulyccts \vere 

taught the conservative f(xusm^^^^^ those 
not taught Gn thcf other hand t^ use foois 

gambling strategies consistency and ^^^^^ use of conserva- 

tive focusing strategies. 

C!oncepts are utilized wh^ reading. The meanin^^^ 
learned concepts and propositions are perceived and dealt with aiid 
the acquisition of new concepts is facUitaM^ 
of concept attainment and concept assimilation are used most likely 
both in simple and more complex varieties of readbig. 

In addition it may be noted that insofar as the central role of 
cognitive variables are concerned the (Mstinction between forma- 
tion and utilization on the one hand/ and problem sdvihg on the 
other, becomes less definitive (i^, 75;, 19). This is true o£ concepts 
acquired by discovery as well as by meaningful reception learning. It 
is true of simple as well as complex problem solving. 

Reading is a form of problem-solving in much the same way as 
is concept development All three— concept attainment, problem 
solving, reading— are active cognitive processes of seeking relation- 
ship to, differentiatmg from, and reconciling with, existing ideas, 
and the processes therefore overlap in many ways. Some of the princi- 
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pal ways are hypothesis-generating and testing, abstracting and 
generalizing. The efficient reader reads Tvith a purpose, abstracts in- 
formation, tests its value, and then accepts or rejects, 

. Singer (29,30), after reviewing the literature on conceptualiza- 
tion and reading behavior, and in an examination o£ the variance in 
the substrata theory of reading, said that the formation and^^m^ of 
concepts needed to be accounted for as it entered into the devdop- 
ment and dynamics of general reading ability^ Similarly, 
using a-batteTy?pfdinical^^ 
"achievirig^readers^^^ 
conceptudizaUc^h was sj^^ 

As is already staLted> to read Teq^uir^s :a iea& 
concepts he h^. acquired and provide aSain: new^ 

concepts and reinodd old ones. The 5cf o 
so much like timt of pf oblci^^ 
analysis of concept acquisition ^in in t 
' of analyzing thd reading-thinking act. 

Critical Thinking- and Teadiing Stxategiei 

Even though Huey (15), m 1913, stated the case for critical 
reading in a professional text on die teaching oireading. His accptmt 
did not have the impact on thinking about reading as did £^ 
L. Thomdike's "Reading as Reasoning^* import (Thorndike con- 
cluded in 1917 (55:329) that 

... undersunding a paxagraph is like solvii^ a problem in 
mathematics. It consists in selecting the right elements of the 
situation and putting them together in the right relatior^, and 
also with the right amount, of weight or influence or force for 
each. ... all under the influence of the right mental set or pur- 
pose or demand 

More recently Ennis {9, 10) has said that critical reading is the 
use of critical thinking in the act of reading. Russell (26) main- 
tained a similar position and defined critical thinking as a three 
factor ability. He included an attitudinal factor of questioning and 
suspending judgment, a functional factor of logical inquiry and 
problem solving, and a judgmental factor in terms of some norm 
or consensus. 
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A significant study by Taba {34) was concerned with teaching 
strategies and thought processes. Her multidimensional analysis of 
classroom transactions in terms of measurable changes in levels of 
thinking had several advantages. Results showed that children can 
learn to make inferences, to generalize, and to make logical assump- 
tions if they receive systematic instruction. The enormous influence 
of teacher behavior on the thinking of students was most impressive. 

The Productive Thinking program of Covington and Crutch- 
field (5) showed that instructed children were more willing and 
able to make use of the cognitive skills and strategies common to 
both creative problem solving and to discerning reflective reading. 
They developed a general problem solving program of 16 self- 
contained problem solving episodes. Creative problem solving 
strategies were taught as well as a number of thinking strategies. 

A comprehensive study done at Ohio State Univereity had as 
the major purpose to determine whether or not children in the ele- 
mentary grades could be taught to read critically. This required the 
development of an extensive operational definition of critical read- 
ing and the identification of specific skiUs. It also required the de- 
velopment of an observation instrument for classroom use. Bloom's 
approach (5) to ways of ordering knowledge influenced the develop- 
ment of a classification system for teacher's verbal behavior and 
Guilford's structure {14) of the intellect proved useful in determin- 
ing the separate types of diinking of the pupils. Twelve teaching 
units were developed and a test labeled the Ohio State University 
Critical Reading Test (57). Results indicated that teaching critical 
reading is feasible to children of both sexes and that achievement 
is influenced by intelligence, general reading ability, and penonality, 
and that teaching skill, especially die ability to ask questions and 
interpret pupil responses was a key factor (5^. In this latter respect 
it is interesting to note that Gallagher {13) showed how the questions 
a teaclier asks determined the kind of thinking the student did. 

Ennis (P, 10), in a project on critical thinking, set as his goal 
to contribute to knowledge atout what critical reading is and about 
when it can be taught. The report covering the fiwt phase dealt 
with deductive logic in adolescents. He defined logic as that part 
of critical thinking which deals with whether a conclusion follows 
necessarUy from the premises that are offered in support of it. Of the 
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types of logic th t exist he studied two: conditional logic and class 
logic. In general ne concluded that progress in mastering class logic 
and conditional logic could be made although instructional time 
required varied 

Suchman (32,33), has been experimenting with the teaching of 
strategies and tactics of scientific inquiry to children and devised a 
method known as inquiry training. He states that inquiry is "the 
pursuit of meaning" and his major emphasis appears to be on the 
means by which knowledge is acquired. While the training in- 
creased the numer of valid qu^tions asked^he found no significant 
differences between two groujps. 

A longitudinal study to learn the nature and direction of changes 
from freshman to senior year in critical thinking ability, in attitudes 
of stereotypes and dogmatism, and in traditional value orientation 
was done at Michigan State University. There were marked changes 
in critical thinking ability, attitudesi and Values from the freshman 
year to the senior year with the changes in critical thinking great- 
est magnitude occurring during the freshinan year (24): It mig' ,t be 
concluded that students come to college with the hope that centers 
of higher learning are also centers that foster and require critical 
thinking. However, by the end of the freshman year they have dis- 
covered apparently that conformity and intellectual bondage win the 
higher grades and please the professors. 

Berlyne 19) concentrated on directed thinking and defines its 
function as "to convey us to solution of problems." In so doing 
directed thinking involves both epistemic behavior and symbolic 
behavior. Such thinking is launched by a "felt difficulty/' a problem, 
a question, a convict, uncertainty, or disequilibrium and is in turn 
motivated thereby. The native propensity of the miod to ask "why" 
from age three on and its compelling force are still far from under- 
stood psychologically or physiologically^ but there seems to be little 
doubt about the potency of the desire tor equilib/ium in the func- 
tion of learning and thinking and their responsibility for adaptive 
change. 

Strategies of thinking, of problem solving, of concept attain- 
ment must be le«imed and therefore can be taught. Similarly, strat- 
egies for effective reading-thinking must be learned and can be 
taught. It is significant and directive to note that a basic operational 



1S8 



THEORETICAt MODELS AND PROCESSES OF READING 



mechanism in problem solving and in concept formation is a prob* 
lem, or a question or a mental set, and that a question well asked 
can be half the answer. Similarly it is the purpose of a reader that 
determines not only his rate of reading but also the nature and 
depth of his achievement At the same tune the most essential ped- 
agogical skill is the teacher's resourcefulness in the art of questioning. 
As Piaget has said, **It is so hard not to talk too much when question- 
ing/' The unequivocal role of "the quiestion'Mn learning as well as 
in the directing bf learning is a point that has not.been sufficiently 
appreciated Undoubtedly there can be no learning without a prob- 
lem and it is in this regard that the studies reviewed here are highly 
suggestive. 

Ck>ndusion 
Sam A. Fleming (lli^Z) snld 

pedication and dear thinkii^ are our need today. It is ironical 
that in this period of so much learning , . , a specter of igno- 
rance should hang over us • • * that there should be irresolution 
about many of the true values which are fundamental to our 
way of life. 

Much the same might be said about what is reading and how to 
teach reading. Universal agreement can be obtained supporting the 
condusion that comprehension is the invariant condition of read- 
ing. Almost univei^al agreement can be obtained regarding the 
condusion that readmg is a process akin .to thinking. Some few 
agree that if the first two premises are true then reading should be 
taught as a thinking process 

This review of theories and practices concerned with cognitive 
functioning and development and its possible relationship with 
reading per se and with die teaching of reading may prove helpful if 
it will stunulate research that will define ways and means to more 
eflFective reading. Specific thought processes involved in reading for 
various purposes and with varied materials should be identified 

There seems little doubt about the nature of the strategies in- 
volved in reading-thinking acts. Increase in task complexity most 
likely requires cognitive functioning that ranges in complexity from 
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Stage to stage of maturity similar to the stages Piaget and others have 
declared. Like related intellectual tasks suBi as concept attaumient, 
reading requires of the reader problem solving ability that is logical 
and mobile-- Undoubtedly, too, achievement is influenced by a 
reader's intellectual potential, his attitudes and values, his intra- 
personal and interpersonal dimensions, and the teaching and testing 
to which he is exposed. Even though at the college level a renewed 
attempt at critical thinking is made by college freshmen, pedagogical 
demands do not foster similar changes aoross A^^ 

Children deal with means-ends relatiohsbips as early as the sen- 
sorimotor period They leam to deal witfi variables selectively and 
to act reflectively in the preoperational period. They make decisions 
on logical terms through immanent acts of an internalized nature. 
This they do by discovery and synthesis as they resolve perceptual- 
cognitive conflicts of the operational period. Finally at the logical 
stage they can construct theories and make sound deductions without 
the need for empirical evidence.^And_in^alljthis,_language_(or^^ 
written), or representational thought plays a highly significant role. 

If reading is akin to thinking and represents a means of generat- 
ing predictive systems, and if science is a search for relationships, 
then the science of critical reading requires that such actions be 
central. We cannot be satisfied with passive readmg accomplished 
through passive processes and directed by passive teaching and least 
of all at the college level- We must require that reading be a think- 
ing act and teach it that way- If thought has its roots in action then 
reading does too within a developmental interactionist theory of 
cognitive activity. 
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Reactions to Reading as Cognitive Functioning 
Roy A. Kress 

Temple Unirenity 

coNTiNuiNc STUDY of thc development of cognitive processes has re- 
vealed much of signiEcance about chUdrenU^ 
and has many impliqitions for their learning of the reading process 
and their growth tow^d real maturity in reading. However, dis- 
satisfaction continues with the current status of reading instruction. 
Perhaps the key lies, at least partially, in these statements front 
Stauffer^s conclusion: 

Universal agreement can be obtained supporting the conclusion 
that comprdiension is the invari^t condition of reading. Almost 
universal aj^menrHn^b^ regarding the conclusion 

that reading is a process akin to thinkinjg. Some few agree that 
if the first two premises are true, then reading should be taught 
as a thinking proofs. 

The impli^tion seems strong that there is a divergence between the 
product which is expected and the process by which it might be 
reached. It is as if the child were expected to apply in something 
called reading cognitive leamisigs which he has acquired in other 
situations, without guidance in cognitive functioning as an essential 
ingredient of his reading instruction. 

Characteristically, the learner has been asked to master a series 
of skills and abilities, undentandings and attitudes and, by applying 
these appropriately, to read—to deal thoughtfully with printed 
material. Such an expectation seems unrealistic in terms of what 
is known abou^ieaffumg and thinking. The problem appean to be 
thai^^ fui^^ning which is necessary for the mastery 

TJflnclkins and abilities has not been considered It is the thesis of 
this paper that compW thinking processes are involved in the 
acquisition of ^^^mponents of reading ability and in decisions 
about their apprdpriSc application. Unl^ a child has thought his 
way to a particular Ability, it is unlikely that it will ever be his 
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to use spontaneously when it is called for« Certain of the basic under- 
standings which are necessary for successful reading, fortunately^ 
seem to arise from children's own thinking activities with little or 
no structured guidance from either parents or teachers. From con- 
sideration of his own observations about labels on cans and packages^ 
his name on articles of clothing or toys or envelopes, and myriad 
other experiences with visual symbols of language which are already 
his at the aural-oral level, the child usually generalizes that these 
risiiaLsymbols are andjdierLway^Q£j£pi!« people 
and ideas which make up his world. He may not be so fortunate, 
however, in independently thinking his way to all the other things 
he needs to be a mature reader at his level of general development. 
Therefore, an example of how he mig^t be helped to think his way 
to a serviceable word ^alysis skill or a particular comprehension 
ability seems in order. - 

Word- form analysis sk ills 

Before a child can become proficient in any word analysis tusk 
which requires association of a visual representation (lett^nr or 
lettcx-combination) with a particular speech sound or combination 
of speech sounds, he must have ma(i^ that association^How can he 
most effectively accomplish this task? It is obviously possible for him 
to acquire the association, at one level, on a simple conditioning 
basis. He can be told repeatedly, in a variety of ways, that a partic- 
ular visual symbol is likely to represent a particular speech sound 
and he can usually be counted on to respond with one member of 
the associated pair when he is given the other as a stimulus. How- 
ever, this stimulus-response type of conditioning frequently &il% 
to function spontaneously in a real word recognition situation. On 
the other hand, if the child thinks his way to the association, it be- 
comes a part of him which operates appropriately across a broad 
spectrum of situations. His thinking his way to this kind of associa- 
tion results from his observations of known words in which he hears 
and "feels" the speech sounds as he listens to and says the words. He 
perceives the visual likenesses and the phonetic likenesses in the 
words as he develops the ability to abstract them from the total 
words. Ultimately he generalizes that when he sees a particular visual 
pattern in a word, it is likely to represent a particular speech ele- 
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ment. It is the teacher's responsibility to see that when he has 
sufficient raw material, in terms of known words, his observation is 
guided so that he does perceive the likenesses and his thinking guided 
by appropriate questions so that he is led to generalize. A furthei- 
responsibility is that of assuring adequate practice in the application 
of the generalization to reduce it to the level of virtually automatic 
response. 

Although a child of the Quinn family does not come with a 
built-in k nowledge that qu- usually represents a blend of the con- 



sonant sounds normally associated with k and w, he has, as soon as 
he knows his family name, a first step toward that knowledge. As 
he learns to read the words quack, quart, queen, quick, and quit, 
for example, he js building up the body of raw material which will 
allow him to discover this knowledge. Through his work in auditory 
perception and discrimination, he will have learned to recognize that 
all these words start the same way his last name does.,To assure that 
he^now observes that-all these known words hawralsd, the^ain^ 



— ..vyu »aT«., cuw, mc adiuc 

visual pattern, the same letters, at the beginning, the teacher can 
structure the situation. Placing all the words in a list in which the 
qu'i appear in exact vertical alignment and asking him to see m 
what way they all look alike forces the focus of his attention to the 
basic similarity. He reads them all; he knows they all beginSvith 
qu-. Now he can be questioned about what Jie would expect of an- 
other word with qu and led to generalize that it will probably have 
the sounds with which his last name begins. He can be confronted 
with other words (in which all other elements are known) with 
which he can test out his generalization. Whether or not he knows, 
at this point, that these blended sounds are normally represented by 
k and itf is actually immaterial. He still has a serviceable analysis 
skill. When he has the proper resources in terms of other observa- 
tions and generalizations, he will be able to add the usual representa- 
tion to his generalization. The important point is that he has been 
helped to observe raw materials of language with which he is already 
secure, has abstracted similarities from these raw materials, and 
arrived at his generalization on the basis of his thinking. He has 
learned the word analysis skill by using his thinking processes and 
it is, thfcreforc, a part of him— to serve him as he needs it 
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Comprehension abilities 

The development of any one of the commonly listed reading 
comprehension abilities must proceed along similar lines. As an ex- 
ample, how can a child most effectively learn to respond to and in- 
terpret metaphors? The essential process that he must learn is to 
recognize when an author is labeling someone or something in a way 
that implies a similarity to something else and to figure out what the 
intended similarity is. To learn thb process he. must a^in^ his 
wayby^b^fvingaml analyzing language situations which are fami- 
liar to him, which he already understands. In these he. can see that 
the label is ridiculous if it is interpreted literally. He knows per- 
fectly well that there is no intention to say his sister is a rodent 
with a long, skinny tail when he says, "She's a latl" Since she is a 
human beings albeit a rather distasteful one to him at the moment, 
it is patently impossible for her to be some other kind of animal. 
The li keness that he is i mplyin g may be only the distastefulness to 
him of both his sister and a rat, nothing more specific. When he uses 
the metaphor, he knows what he nieans. In the same feshion, he has 
learned to know what his mother means when she says« "Don't storm 
at met I didn't break it" He tells someone he g^t an icy stare or a 
cold shoulder with no sign of shivering. 

The feet that the child has learned to interpret and to use 
certain metaphoric language in slang, in name calling, and in a 
variety of other ways does not, however^ guarantee that he is pre- 
pared to interpret new instances of metaphor which he meets. Of 
coune, even recognition of the need for nonliteral interpretation 
demands an awareness of the literal meaning. Without this, the 
child might not realize that a literal translation was not intended, 
could not actually hold up logically. Beyond this, he must have ob- 
served many similar experiences with the particular kind of met- 
aphor and observed die signals inherent in them. He must have 
generalized his observations to the degree that he knows the essential 
similarity intended can be a physical characteristic or something 
else. It can be based on some reality about the compared object or 
on some myth about it. It can reflect the personal attitudes of the 
author of the metaphor toward the things being compared. All this 
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he rannot learn at once. He needs to think his way through one kind 
of situation at a time. 

The effective teacher, therefore, must again help him by struc- 
turing the raw materials for his observation and analysis. One group 
of metaphors familiar to him may all rest on some physical likeness 
in the compared objects (beanpole, giant, midget, squirt). Workmg 
with these, he can be helped to see that this is one avenue of ap- 
proach to the meanmg of a metaphor— how do these things look or 
sound or fee l alike? From another group of familiar metap hors 
may abstract another kmd of similarity and generalize sOme other 
poMibilities for arriving at an interpretation. Only after a series of 
such experiences in thinking his way through a variety of types of 
metaphoric situations can.he generalize at the level which will make 
him master of the process of interpretmg all metaphore. 

Conclusion 

^ — ^It is not too surprising that in considerations of cognitive fuiK- 
tioning in reading far more attention has been given to dealing 
with specific ideas in reading materials than to learning the compo- 
nents of reading ability. Early investigations of chUdren's concepts 
followed the same pattern— dealing with the question of what con- 
cepts they had and had not developed to the neglect of the processes 
of concept formation and attainment. The day is gone, however, 
when attention can legitunately be given to the products without full 
study of the processes by which they are produced. The child's 
ability to deal cognitively with reading materials will be deter- 
mined by the degree to which he has learned reading as a cognitive 
process. 



Theoretical Models of Reading: 
Implications for Teaching and Research 

Harry Singer 

University o£ California at Riverside 

ALi HOUGH tlie-tenn-"model"-has^ultiple^eanings, Kingston ($9) 
defines a scientific model as an analogue of the thing being modeled 
and states that a scientific model is useful only when it is isomorphic 
or similar to something, but such a model is not a "synonym for 
theory/' Lachman (62) agrees that a model is a separate system from 
a formal theory and asserts that^more than one model gienerally func- 
tions for a theory. Models are categorized by Lachman into four 
types: !) representational, a new way of thinking about objects and— 
events, e.g. the model for conditionings theory; 2) inferential, a 
system of relationships and rules by which theoretical symbols are 
manipulated to arrive at new relations, e.g. rules for inferring one 
sentence from another; 3) interpretational, an explanation and test 
of a theory in terms of a model, linking theory to experiment, as in 
the establishment of empirical definitions of jl theory; 4) pictorial 
visualization, reproduction of a theoretical construct in. terms of a 
visual image, a first step towards theory construction or useful at 
least as a didactic technique. 

For the field of reading, Robinson (73) has suggested that con- 
fusion might be reduced if models would be subgrouped into three 
categories: models representing 1) theories or procedures of teach- 
ing, 2) processes utilized or mobilized in reading, and 3) skills and 
abilities required for reading attainment. This tripartite division 
would provide suitable categories for the teaching machine model, 
i.t.a. model, linguistic model, substrata-factor model, and mixed 
dominance model identified by Holmes and Singer (52). But Robin- 
son's tripartite division is not mutually exclusive. For example, the 
teaching machine model, although obviously a member of the teach- 
ing category, could also be placed into the process category, espe- 
cially when learning or acquisition of responses is emphasized. Also, 
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in the construction of a program for the teaching machine, an hier- 
archical model of skills and abilities has to be followed implicitly 
or explicitly. Nevertheless, this tripartite division is a useful one 
not only for differentiating the categories but also for understanding 
their dynamic relationships. For example, the teaching machine 
model contains a program based upon a logical organization of 
skills and abilities, which through a process of learning becomes in- 
corporated into the mental repertoire of a givsup of individuals, and 
this product of learning caiTBe empirically and statistically con- 
structed into a model of knowledge, abilities, and capacities that 
can be mobilized for attaining speed and power o£ reading (^^, 51, 
53, 79, 88). Such a model identifies the essential variables and 
processes that the avera^ individual can mobilize in response to a 
printed verbal stimuli; the model also depicts the general organiza- 
tion or interrelationships among these vari?«ales. These definitions 
of models will be used in reviewing the literature. 

Review of the Literatiure 

Since 1960, a laxge number of models have been explicitly and 
implicitly foniiulated (20, 52, 57, 78,94, 101). Many of these models 
can be organized under the rubric of a logical organization of skills 
and abilities or processes for teaching purposes (18, 29,40, 73, 77, 99). 
Some can be categorized as process mo^s based oh psycholinguis- 
tic thieory (39, 75, 94), or neurological theory (98). Some models 
deal with a part of the process of reading, such as perceptual 
(32, 33), cognitive (58, 90,99), or an interartion between physiologi- 
cal and cognitive processes (21, 22), while others are intended to be 
comprehensive (18, 66, 99, 104). Althou^ the substrata-factor 
theory of reading was intended to be a comprehensive theory, models 
representing it are a cross section of factors that could be mobilized 
at a particular grade level for a particular criterion of reading. 

While all of the models listed may be based upon some empir- 
ical data, only a few have been empirically or statistically con- 
structed {21, 22, 44, 51, 53, 61, 79).^ 



^The basic assumptions underlying these modeb were made explidt by 
Holmes and critically evaluated by Sparks and Miuel (203) and Raygor (72). 
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From this extensive list of models* several will be presented in 
detail. Because models of reading must and do change qualitatively 
and quantitatively to fit developmental changes in the reader {56, 
88), the set selected for detailed presentation tends to span the 
developmental continuum from kindergarten or the initial stage of 
reading to the college level or the mature stage of reading develop* 
ment. Although not comprehensive at each level nor continuous* 
the models tap segments of the developmental continuum which can 
be described in the following way (94): 

An average child's receptive, mediational, storage, and oral 
subsystems for processing and responding to spoken language 
are Jairly well developed before he systematically starts to form 
his subsystems for decoding, comprehending, and encoding 
responses to printed language. Consequendy, the popular strat* 
egy in teaching the child to read is to have him learn to recon* 
struct printed messages into spoken language through use of 
vocal, subvocal, or even inner speech so that he can then com* 
^ prehend printed messages with his subsystems for spoken lan< 
guage. In the process, intermodal communication subsystems 
between auditory and visual systems are developed which are 
necessary for transfer of meaning from one modality to the other 

Individuals taught through an oral method might continue 
to subvocalize or use inner speech when reading silently (27), 
but they can leam on their own or be taught through sensory 
feedback mechanisms to suppress subvocalization (^2). Although 
a non*oral method of insUruction could be used to teach children 
to read silently from the very beginning of reading instruction 
' (i5), formation of oral reconstruction or at least receding sub« 
systems are necessary for oral reading. However, a reader who 
hi^s attained maturity in both oral and silent reading has not 
only developed subsystems for both of these types of reading 
but can minimize or suppress his oral reconstruction and re- 
coding subsystems when reading silently. He also learns to re« 
organize his mental organization as he shifts from one reading 
task or purpose to another (47, 84, 85, 88, 92). 

Peripherally and centrally determined changes in cye-move- 



Somc critiques of the theory and research based on it {27, 19, 20, 24, 25, 70, 200, 
101) were evaluated or answered by Singer (^7, P5). 
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ment behavior accompany development in reading (65). By 
grade nine, the average individual has attained maturity in func- 
tional oculomotor efficiency and accuracy in targeting familiar 
printed stimuli in reading (34), At fint grade level, eye-move- 
ment behavior on primary grade material consists of two fixa- 
tions per word, each lasting about seven-tenths of a second, and 
one regression or backward eye-movement about once for every 
two words. As children learn to perceive words, associate mean- 
ing to them, process information, and formulate appropriate 
responses^ their eye-movement behavior also tends to improve. 
At the college level, eye-movemoit behavior is more rhytlimic 
(one regression for every two lines of print), broader in span of 
perception (one and one-fourth word^ p^ fixation), and rela- 
tively rapid in pause duratioh (one quarter second per fixation). 
The developmental curve of span and pause duration in reading 
is relatively steep in grades one-four, t^ds to level off from 
grades five-ten, has another upw^ spurt at grade ten, and then 

JeveIs_oflLagain,^but rhythmic-growth^continues alLthe^way to 

college (14). 

As individuals progress^ through the grades, perceptual 
processes tend to decrease in relative importance while meaning „ 
factors tend to increase. Systematic changes also occur in general 
mental organization of factors underlying speed and power of 
reading (44, 48, 52, 53, 81, 88). 

Trends in Research in Reading 

In 1964, two trends in research in reading were discerned: 1) a 
a trend towards more basic research in reading or the explanation of 
reading phenomena in smaller and smaller units and 2) a trend to- 
wards construction of theoretical models to ^'represent the processes 
at work in the subsystems or causal chain of events that come to focus 
in the reading act*' (52:127). These trends, of course, are interrelated 
or complementary: researchei-s can use a model as a guide for deter- 
mining what variables and relationships need to be studied in greater 
detail and can hypothesize where more basic units fit into the the- 
oretical structure (102). The discovery of more basic units, such as 
the fractionation of fixation time into stabilizing, seeing, and process- 
ing time (35, 36, 37. ^S\, would of course lead to a modification of the 
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Structure of a model based on eye-movement behavior. Holmes and 
Singer (52) pointed out that such closely interdependent and mu- 
tually directed theory construction is likely to foster creative^ produc- 
tivity in a field of study. Essential for the attainment of this ideal 
relationship between a theoretical model and research is the formu- 
lation of a theory on which the model is based in such a way that 
testable hypotheses can be derived from it. Testable hypotheses are 
not inherent within a theory or model alone, as Sparks and Mitzel 
(103) and Gl^er (20) imply, but instead, testable hypotheses result 
from an interaction between the theory or model and the imagina- 
tive, logical, critical, and knowledgeable mind of the researcher. The 
aim of this review of theoretidd models of reading is to summarize 
a selected set of models and draw implications from them for re- 
search and teaching. Of coursCi other researchers, drawing upon their 
own frames of reference aiid theoretical premises, are likely to draw 
additional implications. - 

Selected Modek 

Model of conceptml respome to printed ivords 

For one subsystem of reading, instruction could be organized to 
develop a conceptual response to printed words. A teaching model 
for such instruction is depicted in Figure 1. The model indicates that 
the related "maiterials of thinking," consisting of percepts, images, 
memories, information and feeling tone, are organized through the 
process of concept formation and are linked through a linguistic 
form to a printed word stimulus that represents a class of objects.^ 

The rationale for the model has been dra\\3X from several the- 
oretical formulations. Tlie definition of a concept and concept 
formation is consistent with Russell's formulation (7^:117| 248-249): 

Concepts develop out of related perceptual experience. 
. . /' They are "the means by which a child or adult represents 
anything to himself and thereby creates a readiness to respond 

2 The original version of this model and its explanation have already been 
published (Pi). la the present venion, the concept of linguisiic fonn (72) has 
been added to the model. 
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Concept Formation 



Linguistic 
Form 



Printed Word 
(Objects 1,2,3, ...n) 



Percepts, 

,t 

Images 
Memories 

Information 
Feeling tone^ 

Figure I. A subsystem of related elements mobilized as a conceptualized 
response to a printed word stimulus that represents a dass of objects. (Modified, 
after Russell, 76.) - _ - 

with a particular type of behavior." The process of concept 
formation involves "discrimination . . . plus generalization or 
response to common elements in object or situation, the per- 
cepts, memories and images are int^ated into a concept. 

A "linguistic foKin," as defined by Reed (72:849), "is a linking 
of a unit o£ meaning to a physical representation in terms_6f a con- 
ventional system such as speech or writing." 

A conceptual response in reading can then be defined as an 
intermodal communication system of ideas, percepts, memories and 
images which are mobilized in response to value determined ^jpur- 
poses of the individual and the stimulus demands of the printed 
Vford (2/47, 89). 

This model may also be explained in terms of the localization 
theory of neurology (^5): engramb are developed in specialized 
areas of the brain which correspond to various components, such as 
kinesthetic, auditory and visual images, and feeling tone for words 
and objects, When a dass of objects is presented in close temporal 
continguity to printed and spoken words representing the objects, a 
phase sequence of cell assemblies (43) could result in which the as- 
sociated elements or attributes abstracted from a class of objects 
communicate with or "teach each other" (-/i). This communicational 
or transactional system (22) yields maximal interfacilitation in re- 
sponse to the printed word. 
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Implications for teaching 

A strategy for developing a conceptuar response to printed words 
can be initiated in the beginning stage of reading development and 
could be continued with appropriate modifications throughout 
reading instruction. The objective at the initial stage is merely to 
present printed and spoken words in dose contiguity with each 
other and their corresponding referent class of objects so that mate- 
rials of thinking related to a particular class of objects can be as- 
sociated with each other and with the referent object A variety of 
games and rhymes can be devised for this purpose. For example, a 
kindergarten teacher has children recite a refiain of "Barnyard, 
barnyard, what's in the barnyard?" as she flips over a picture showing 
another animal in the barnyard. In this lesson, only the printed 
word barnyard would have to be added to the game to facilitate 
development of a conceptual response to the printed word. 

Another stfaTegy that could be followed at the primary level is 
to have a class of objects, such as a set of toy cars with the word 
car printed on the side of each car, serve as the instructional objects. 
The children will manipulate the cars, talk about them, learn sorne- 
thing about their characteristics, perhaps trace over the printed word 
or participate in putting labels on the cars, and discover what is 
true about all the cars. Through the proicesses of visual* perception 
and discrimination, manipulation of objects and action on the ob- 
jects, and tactual-kinesthetic perception of the stimulus features 
of the printed word with emphasis on the word's left-to-right order, 
the common elements in each modality could be abstracted and 
generalized. Then, on a subsequent occasion, the printed word 
stimulus alone might elicit the conceptualized response representing 
these experiences. With the original labels removed from the objects, 
this would provide a test of the attainment of a concept 

As lessons progress, children could develop flexibility in mental 
organization by practice in switching from one conceptual response 
to another. For example, two groups of objects could be intermixed 
which had previously been experienced separately. The printed 
words representing the objects can be used as a basis for grouping 
the objects. At successive grade levels, a more appropriate procedure 
would be followed. For example, a conceptual response to the word 
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tree might be developed through Udry's award-winning book (iOtf), 
A Tree is Nice. At the high school level, the concept of courage can 
be^classified and enriched through a unit in which students read 
and interpret a variety of books, all on the theme of courage, such 
as Profiles in Courage and The Red Badge of Courage (13). Thus, as 
individuals progress through the reading curriculum, they would be 
stimulated to develop concepts that could be mobilized as mcdia- 
tional responses to printed words (4$). 

Implications for research 

The development of such a mcdiational response system would 
have several effects on leamin|[ to read and on performance in read- 
ing. For example, if a conceptual response system for printed words 
is formed at an early age^ the concepts would serve as advance or- 
ganizers to facilitate subsequent learning>and retention (^). One 
hypothesis is that the rate of learning would probably be greater 
because categorization of stimuli would effectively reduce the per- 
ceptual and cognitive load (7P/ 5^). Indeed, grouping of stimuli ac- 
cording to categories enhanced transfer in sjpelling and is 
likely to do so in reading. 

Although development of a conceptual response system could 
and probably does occur to some degree in many pupils without 
instructional intent or curricular organization for this purpose, an 
hypothesis to be tested experimentally is that a deliberate instruc- 
tional strategy would facilitate or accelerate development of a con- 
ceptual response system. More specifically stated, the hypothesis 
is that individuals who had experienced and benefited from a con- 
ceptual response strategy are more likely to respond appropriately, 
within the limits of their stage of mental development (55, 69), to 
a printed word intended to represent a concept than are individuals 
whose educational experience had been more in the direction of 
learning to recognize a particular label as representing a particular 
object. If the conceptual response curriculum is effective, then it is 
also likely to produce more powerful and more rapid readen. The 
rationale for the better comprehension is dependent upon the as- 
sumption that a higher level of performance in power of reading 
draws more upon mobilization of conceptual than upon labeling 
responses. The explanation for the increased fate of reading is that 
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speed of reading depends, in part, not only upon level of thought, 
but also on flexibility in organizing and reorganizing working sys- 
tems, including mediational responses. Therefore, curricular ex- 
periences in shifting from one conceptual response to another in re- 
lation to printed words could augment flexibility and result in an 
increased rate of reading (63, 64, 6$). 

A conceptual response system is only one subsystem of more 
comprehensive models for attaining speed and power of reading. 
One of these model^^has been oinstructed at the fourth grade leveL 

Fourth grade model 

The model depicted in Figure 2 was constructed m answer to 
the statistical question: what are the minimum number of variables 
which tend to be associated with a maximum degree of individual 
differences in speed and power of reading? 

The resulting model, explained in greater detail elsewhere (52, 
5i, 79, 80, 93, 94), consists of four systems for power of reading and 
three systems for speed of reading. The systems, for pt wer of reading 
are 1) mental age or reasoning in context, 2) suffixes or morphemic 
analysis, 3) vocabulary in isolation or word meaning, and 4) matching 
word sounds or word recognition. The systems for speed of reading 
are 1) mental age or reasoning in context, 2) auding vocabulary or 
word meaning, and 3) phrase-perception discrimination or visuo- 
motor perceptual systems,* 

Each system is associated with related subsystems. For example, 
in the word meaning system for power of reading, the associated sub- 
systems are mental age, suffixes, and word recognition in context. 
Word recognition in context, in turn, is associated with prefixes, 
spelling recognition, and spelling recall. The number next to each 
predictor variable is its relative weight or contribution to the variance 
in itt assbciated criterion or subaiterion. All of these systems and 



« Comparison of this empirically constructed fourth grade model with a 
model by Ruddell (75) representing a logical interrelationship of psycholinguistic 
research revealed considerable overlap* However, some psycholinguistic subsys* 
terns which appear to be missing from the fourth grade model are structural 
and semantic markers, storage systems for classifying sentences and semantic 
aspecu of words, and syntactical systems {94). 
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subsystans are also structurally or functionally associated with each 
other. 

Some factors which might have been depicted in the model, 
had variables for them been included in the statistical analysis, are 
listed near the bottom of the model. Among the fectors for power 
of reading are attitudes and values (2); breadth and conceptualization 
of experience (79); methodological fectors (i, 10, 16, 93); mobilizers 
{3, 46); and reorganization of subabilities (H, ^5). For speed of read- 
ing, additional factors could be functional oculomotor efficiency 
(34); t>sychosyhchromeshing ability {46^ 88); speed of processing 
visual stimuli (55); and verbal flexibility (7P, 88). 

. The structure of the fourth grade model is consistent with the 
definition that reading is ah audiovisual verbal proc^ing skill of 
symbolic reasoning (55). Furthermore, the factors shown in the model 
support the major theoretical premise that reading ability consists 
of two interrelated components, speed and power of reading. Under- 
lying or associated with each of these components is a functionally 
organized hierarchy of complexly interwoven systems. These systems 
are selected and mobilized into a working system of functional com- 
munication network in response to the interacting and changing 
purposes of the reader and demands of the reading task. For example, 
the model indicates that the factors associated with speed overlap, 
but are not identical with, those associated with power of reading. 
Hence a shift from speed to power necessitates a reorganization of 
systems and subsystems. 

The model also suggests that a reader organizes and reorganizes 
systems and subsystems mobilized for satisfying the changing de- 
mands of the stimulus task within the purpose of reading for speed 
' or power. For example, in reading along a particular sentence, a 
reader must retrieve and mobilize systems for recognizing words and 
phrases, next link the recognized words or phrases to their corre- 
sponding meanings, then integrate the accumulated meanings, and 
subsequently utilize various cognitive processes for inferring, inter- 
preting, and inductively or deductively arriving at conclusions or 
solutions to problems. Furthermore, it can be inferred from the 
model that two individuals could obtain the same speed or power of 
reading but with qualitatively or quantitatively different working 
systems. 
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Conditioning the reader's mental performance are his attitudes 
and values. Whether the reader merely skims, or attains superficial 
ramprehension, or strives for his greatest depth of underetanding 
{49) IS determmed not only by his cognitive but also by his conative 
and affective systems. Furthermore, influencing his cognitive style 
m both acquisition of mental systems for reading and for performance 
m readmg are the individual's biologiral support system (21, 22) 
and his environmental interactions (23)* 

Implications for teaching 

Objectives. The model indicates that the objecfves of instruc- 
tion should encompass both speed and power of reading. Since 
speed and power of reading do have some overlapping factors, im- 
provement in both of these components is likely to ensue froin 
instructional emphasis on their shared factors. However, sp«:ific 
development of each of these component is nectary because the 
organizational pattern for speed is iiflFerent from power of reading 
Also, quantitative and qualitative differences in the general working 
systems for these major components. of reading necessitate develop- 
ment and practice in mobilizing appropriate working systems for 
each component. Furthermore, since flexibility in mental organiza- 
tion is likely to facilitate general reading ability, children could 
benefit from practice in switching from power to speed of reading, 
and vice versa. Analogous to the procedure for developing accuracy 
and efficiency in arithmetic (11), children might read something first 
for accuracy or power of reading and then for speed of reading. For 
example, if an individual is taught to analyze a word into constituent 
phonemic or morphemic elements, he might subsequently be given 
practice in recognizing and associating the meaning of the word 
quickly. This alternation strategy for developing systems and sub- 
systems for speed and power of reading could be instituted in the 
curriculum at the onset of formal reading instruction.' 

< Parts of the dynamics of the model agree with the "search model" and 
(J7-%°n^'' "'"''"^ ''"'"^ mentioned and d-'icusscd in The Reading Process 

»The substrata factor theory postulates that speed and power of reading are 
separate but interrelated components. Although research conducted over fortv 
years ago first established that speed of reading is a separate component of 
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Curriculum. The model indicates that reading attainment con- 
sists of a complex organization of systems and subsystems. The scope 
of the reading curriculmn oug^t to reflect this coniplexity by en- 
compassing at least all the educationally modifiable elements depicted 
in the model, including those suggested as additional factors. All of 
these educational components also should be incorporated into an 
hierarchically structured curriculum/ projected downward to the 
primary grades, so that by the fourth grade level the factors depicted 
in the model could be realized. 

Grouping. Grouping for instruction or providing for individual 
differences should be determihed not just according to overall level 
of performance in power or speed of reading as is the current practice 
in some, if not most schools, (5), but also according to level of perfor- 
mance in each system and subsystem. Simply stated: grouping for 
insfruction can be best justified on the basis of diagnosed instruc- 
tional needs. Tests or intervietvs (lOi) could be mcd for this 
diagnosis.. 

Diagnosis and evaluation. The model, as a guide for diagnosis 
and evaluation, sensitize the teacher to relevant variables and their 
interrelationships. The te -Jier can use this frame of reference to 
observe manifest deficiencies and formulate a diagnostic hypothesis. 
Appropriate tests can then be administered to determine whether 
this diagnostic hypothesis is tenable. For example, if an individual 
has at least normal mental ability, can pronounce words, but does 
not immediately know the meaning of some words, the next question 
is whether the individual has a system for morphemic anal^is and 
its level of development in relationship to his other systems and sub- 
systems. If the word can be broken down into meaningful elements, 
but the individual does not do so, the teacher mig^t administer a 
test on prefixes, roots, and suffixes (5-/). 

For evaluation, the teacher can administer an entire battery of 
tests to the whole class, then construct class and individual profiles 
to determine strengths and weaknesses in the curriculum and in 

general reading ability (30), schools have not systematically Uught for nor eval- 
uated atuinment of this objective (85, 9S). Indeed, only recently did Robinson 
(73), acting on the research results of the substraU*factor theory of reading, 
expand Gray's well-known and influential teaching model by incorporating rate 
of reading as one of iu components* 
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individuals in the class. When such a battery of tests was adminis- 
tered to a precocious reader, age five and one-half, who could read at 
the fourth grade level, her pattern of strengths and weaknesses in 
reading were dearly revealed by the resulting psychographs, depiaed 
in Figures 3 and 4 (82). 

Thus, the fourth grade model has implicatibns for teaching. Of 
course, the model is only a first approximation. Further research is 
likely to lead to the construction of a more comprehensive model 



35. 



.40. 



Standard Score Seals 
...45. 50 i 



M q. Hamm 

Dap. Var, 

Poirar 
Ind. Var. 
Sufflxaa 
Praflxaa 
Vocab. Zaol. 
Mantal Aga 
Word Racog. 
Match Sminda 
Blend Sounda 
Cbna. Fhonlea 
Spell.. Racog. 
Spall. Recall 



02 

05 
06 
07 
14 
IS 
17 
19 
20 
26 
27 




35. 



.40. 



K%yt * « 16 Uoat Poirerful Readera 
o a 16 teaat Powerful Readara 
* « Marion 'e Standard Scoraa 

do 55 60 



FteuiE $ Psychograph of selected substrau elemenu for Power of Read- 
ing. The psydw^ph compared the average standard sources of the upper and 
FoZ li £ad7n^ ^J,«>^o"«h grades, separated on the dependent TriaSJi; 
Power of Reading The groups are compared on variables that underlie Power 
of Reading at the fourth grade level, as shown in the model. Figure 2. Nfarion's 
t^^tr^ '"^'"^IS''^ on the psychogmph to show how her abilides com^^ 



SINGER 



35* 



•40* 



Standard Scora Seal* 
«**45 50 55* 



.60. 





No. 


Maaa 








Dap. Var. 






OX 


Spead 








Iwd* Var. 






03 


Aud* Vocab* 






04 


Aud. Uaaory 






09 


Via* Abatr. 






12 


Concapt Ab* 


• 




13 


■ Cbron* Aga 






14 


Uental Aga 






15 


Word Racog. 






23 


Fhraaa Pare* 




1 

i: 


24 


Word Pare. 






26 


Spall* Racog* 




s 










35. 



*40* 



Xayt c « 16 Slowaat Raadara 
* » 16 1?aataat Raadara 
•¥ K Marion* a Scoraa 
*45*.*.**.*50.. 55 60* 



FIGURE 4. Pfycfaograph of selected substrata elements for Speed of Reading. 
The psychograph compares the average standard scores of the upper and lower 
27 per cent of 60 fout^ graden, sepatated on the dependent variable. Speed of 
Reading. The groups are cbmpai^d on variables that underlie' Speed of Reading 
at the fourth grade levels as shown in the models Figure 2. Marion's scores were 
superimposed on the psydiograph to show how her abilities compare with these 
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which would have even more implications for teaching* The model 
also has other research implications. * 

Research implications 

The fourth grade model is a byprodua of confirming the 
prediction that the major premise of the substrata foctor theory of 
reading could be generalized from the .college to the fourth grade 
level (79). Further research would determine whether the scope 
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of the model could, in fact, be expanded through the assessment and 
statistical analysis of certain perceptual, attitudinal, and psycho- 
linguistic variables (2, 32, 75). 

A wealth of research hypotheses could be formulated through 
suppositional thinking in viewing ..c factois depicted in the model. 
For example, what if more systematic development were given to 
morphemic analysis (meaning of prefixes, roots, and suffixes) in grades 
one to three, would the quantitative level of the factor be increased? 
Would the group's level of power of rt- ading be accelerated? Or what 
if instruction in context dues were expanded to incorporate Mc- 
Cullpugh's more comprehensive list (dtf). would this modify the role 
piayed by word recognition in context in the model? Wbuld a gram- 
matical factor, such as semantic or syntactic markers precipitate^^f^^ 
a substrata analj«5is, if sj«tematic instructidn in these were included 
in the curriculum and tests for them constituted part of the compre- 
hensive test battery? The model could thus serve as a cognitive guide 
for experimental research and for evaluating the efFecte of experi- 
mental instruction. ^ 

Since the sample on which the fourth grade model was con- 
structed had been taught by a variety of methods and materials, the 
model represents the consequence of a general method of instruction 
{79, 80). But, the, hypothesis that sj^tematic differences in methods 
and materials would lead to different models and that these models 
might be more appropriate for some groups of children than for 
others also needs to be tested. The first part of the hypothesis could 
be tested by devising expeririientil curricula, such as one with 
emphasis on each segment of the decoding— meaning continuum 
{16, 93). The second part of the hypothesis could be tested by sub- 
grouping children in each curriculum according to their presumed 
strengths and weaknesses for benefitting from the particular cur- 
riculum. A comprehensive battery of tests administered to each 
curricular group at the end of each grade level would provide data 
to answer the question of whether differentials in teaching models 
or stimulus inputs would be reflected in statistically determined 
models and whedier these models would tend to converge or remain 
significantly different throughout the grades {93). 

Differential inputs, at least in the primary grades, have produced 
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different psychological models for reading. For example, Biiswell 
(14), using an eye*movement camera, compared a phonic method 
with a content or meaning method. The results indicated that the 
phonic method tended to promote left to right sequence and word 
pronunciation, while the meaning method emphasized concern fpr 
the content, slower development in word recognition, and rhythmic 
eye-movement behavior. Agncw (/) also found that the phonics- 
emphasis group was superior to the lionphonics-emphasis group on 
word recognition and oral reading, hm on silent reading die two 
groups were equal. Thwe results suggest- that a 
ing would place more weight on phohics, but a mojdel for silent read- 
ing would give less weight to phonics ability. Hi^ever, the hypothesis 
that these models might convergie in later grades has to be tested.* 
Whether children might benefit more from an auditory or a 
visual emphasis in input modality depends on whether or not they 
have a limitation in either modality. Children with certain sensory 
and perceptual deficiences or modality preferences might not be 
handicapped in a curriculum that did not tap their weaknesses or 
nonpreferred modality {9, 28)J But, even if childten do not have 
developmental lags in perception or other perceptual difficulties in 
relation to methodological emphases hpr encounter a mismatch 
between stimulus input and modality preference, a particular meth- 
odological emphasis might still be detrimental to some children's 

« Holmes and Singer (52) pnsdicted at the third grade level of Durkin's study 
that her early readers would converge with the control group when both groups 
had readied the eighth grade. The convergence of these groups may have, been a 
function of the methods of instruction, which were not controlled in Duxlun's 
study. However, the prediction applied only, to the criterion tised for assessing 
reading achievement since the two groups could attain the same performance 
level through different patterns of reading abilities. For example, there could 
have been persistent differences between the groups in rate or fluency in reading. 
Since Durkin di*^ not utilize a comprehensive battery of tests and various criteria 
of leading^ability, her data catlnot answer these questions. 

7 Although the intent of the First Grade Study was to test similar hypotheses, 
admitted weaknesses in the overall design precluded testing them (10). However, 
some of the individual studies in this group might lend themselves to substrata 
analysis of their data Uiat would provide at least a tentative answer to the above 
questions. 
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reading attainment if the method did not stimulate development of 
all the necessary components or subsystems ftir attaining speed and 
power of reading (12, 93). 

Whether other known groups, such as slow vs. fast and least vs. 
most powerful readers, differ significantly in their patterns associated 
with general reading ability or only in their rate of development 
of these patterns, might also be ascertained. Evidence at the high 
school level suggests that the patterns of the known groups, although 
similar in certain suteystems, are sufficiciitly different to warrant 
differentiated curricula. Even as early as first grade, a differentiated 
curriculum is nece^aiy to me^^ indlviduai dijfereiictt^^^^ of 
onset of reading readiness (P7). b intermediate grades, the 

evidence indicates that the structure of the s^tems a^pciated with 
speed and power of read%^^ 

only quantitative, but also qualitatiVe^^^ as shown in Figure 
5 {81, 84). (The mcklel for speed for reading appears as Figure 1 in 
Singer's article in Part Two of this publication.) 

One of these changes provides some support fcMr the hypothesis that 
there is a kinesdietic-auditpry-visual gradient shift accompanying 
development of general reading ability {8S) - Whether further reor- 
ganization occurs in the gracral working s>«tems or pattern of factors 
related to power of reading at the junior and wjnior high «:h levels 
is a_question that has not yet been answered, although some cross- 
sectional studies have been reported at these advanced levels. 

Model of suhstrata-f actor patterns accompanying development in 
power of reading 

Figure 6 depicts predictors of power of readingat the elementary 
(84), h^gh school {53), and college levels {44). Since neither test bat- 
teries at these levels nor subjects were identical, the following com- 
parison of predictors at these levels can only suggest hypotheses for 
a longitudinal investigation: 

1. During the intermediate grades, word meaning and reasoning 
in context systems (meaning of affixes, verbal analogic^ and relation- 
ships) fend to increase in their proportion of variance associated with 
power of reading. But, from the sixth grade through the college level, 
the quantitative contributions of these systems to power of reading 
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seems to shift from an auditory-visual factor at a concrete or associa- 
tional level to auding at a more abstract level {81, 92). This result is 
consistent with the hypothesis that throughout the developmental 
continuum reading is an "audiovisual verbal processing sV i^ of 
symbolic reasoning" (57, 55), 

Although a gradient shift to visual modality dominance probably 
occurs about the sixth grade level for relatively easy material^ when 
confronted at higher grade levels by difficult materials the reader is 
likely to mobilize botfcvisual and auditory systen^ 
imize his cues for solving; problems in word TCcdgnitlonyword mean- 
ing, or reasoning in context (42, 88, 92). 

3. A system of phoneme-grapheme relationship^ such as 'Etch- 
ing sounds in words/' does not precipitate after the six Lvel 
as a first level predictor for power of reading, even though variables 
for tapping this systein had been induded in the test battery at 
high school and college levels, Hpwever; readers at these advance , 
levels logically miist go through some proc^ of word re^^ 
The interpretation for this apparent paradox must be tliat a word 
recognition system, as such, does not precipitate at the first level of 
analysis because at the advanced levels of reacting ihdivid^ 
ferences in power of reading are primarily attributable: to foctors 
other than word recognition. 

Implications for teaching 

The corresponding implications for teaching are the following: 
L Emphasis, in general, in teaching and evaluation of reading 
ability should reflect- the relative magnitude of the contributions to 
variance of the systems associated with power of reading. Therefore, 
approximately half of the curricular time beyond the sixth grade 
could justifiably be devoted to development of word meaning/and 
reasoning in context. Of course the teacher miist adapt the curric- 
ulum to the wide range of individual differences that exist in each 
classroom. 

Although direct teaching of vocabulary and affixrs is likely to 
develop an ihdividuars mental dictionary, a broad educational cur- 
riculum would contribute to this goal and would also tend to develop 
other appropriate subsystems and processes, such as retrieval and 
integration of stored information. Included in sucir instruction 
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should be the meaning and use of structural and semantic markers 

2. Mobilization of auditory processes into an individual's work- 
mg system is a function of his interacting purposes and the difficulty 
of the materials. This mobilization is likely to occur when the per- 
ceived reading task is difficult. Teachere. aware of this dynamic 
process, could structure reading assignments appropriately. If teach- 
ers try to develop sUent reading with a minimum of auditory pro- 
cesses or subvocal speech, thtyshbidd^^^u^^^^^^ 

and only require a surfece level resume because difficult materials 
and a purpose of reading for depth of u^^ are likely to 

mobilize both visual and auditory systems. Alternation of difficulty 
of materials and purpaies would probably develop necessary versa- 
tility in mobilization of these systems. 

3. Although certain subs>tenis?fbr word recognition continue to 
improve throughout the developmental continuum (55, the 
•.^ord recognition system Is, in general, well developed by the sixth 
grade level. CuiTicular emphasis at tht advanced levels of in^ 
should therefore be oii word meaning and reasoning in context 
systems. Of course, instruction in word recognition will still be 
necessary for those individuals who have not yet developed an ad- 
equate word recognition system. 

Implications for research 

Present knowledge of the development of reading ability is baled 
essentially on cross-sectional studies. Although these studi^ provide 
some information on developmlent of reading ability, they inust still 
be followed by a longitudinal investigation. However, only a few 
longitudinal studies of reading, limited in scope or duration, have 
been reported. These have been studies of functional oculomc cor 
efficiency (5^) and other aspects of eye-movement behavior (>■;), 
acquisition of a particular mfethodological approach to reading {67), 
early readers (2(5), and the effect of yaripus. methodological emphases' 
in the primary grades {74). ; = 

What is very much needed in the field of reading is a longitu- 
dinal? investigation of reading development that encompasses each 
domain related to reading achievement. Perhaps such an investiga- 
tion will arrive at a conclusion similar to Bayley's on the growth of 
intelligence (7, *:807): "intelligence . . . appears to be a dynamic 
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succession of developing functions with the more advanced and 
complex functions in the hierarchy depending on the prior maturing 
of the earlier^ simple ones" 

Also, the relationship of stages in development of logical think- 
ing (55, 69) to acquisition and performance in various systems and 
subsystems of reading behavior should be investigated For example. 
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Figure 7 not included due to copyright 
restrictions 
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FicimE 7. A learning structure for the baic skills of reading, ^rom 7^ 
Conditions of Learning by Robert M« GagnVL Copyright © 1965 by Holt, Rinc- 
hart and Winston, Inc. Reprinted by permisuon of Hol^ Rineban and Winston^ 
Inc) 
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Piaget's stages of mental development may explain the change in 
factor patterns that occur at the sixth grade level: the average sixth 
grader may be passing from the concrete to the more abstract, formal 
stage of mental development. 

Until comprehensive, longitudinal data are adduced on the 
empirical development of the hierarchical structure associated with 
speed and power of raiding, the curriculum constructor must fill in 
the gaps in knowledge with a curriculum ba^d both upon empirical 
data and logical and)«is. Figurc^^ outline of a logically ' 

detiermmed fiierard^^^ for riding (2j^) wfii<ii;:has^ 

b^en developed into a comjpiete teadiing ihodd; Qb^ for 
sudi a teadiiig model may fe b^^^ upoUi the coniprehensive set 
of (ategpn^ constracted 

for word rKognition, word miming, ancf relsonm^ in contbct, cor- 
responding to atitKe cells ih^^^^^^^^^ of Guilford's model 
(^J) of inteHigence. AU the^^^^ diver- 
gent thinking/ conv^ent thinkings and evdua^^^ and all the 
products of intdligenoe, consisXing^ 
transrormatioiu, and impHc^tibn are rep^ 

for readings These pbjeaivcs^e shbwii in c^^^ Figures 8a, 8b 
and 8c / 

Spache's categories can also be used for selection of a test battery 
to evaluate and plot in a longitudinal isttidy the hieiarchidil develop- 
ment of systems and suteystems associated with attainment of speed 
and powCT of ridding. A by-pr^uct of 'this investig^tior would be 
the construction of a comprehensive developmental model of read- 
ing* 

Interrelatibnship Among Types of Models 

Models of teaching, skills and abilities, and processes involved 
in reading arc interrelated. Depicting these interrelaiioa^hips is the 

• Comprehension objectives similar to Spadie's, but con«sponding to Bloom's 
taxonomyof cognitive and affective dimensions* have been fonnulated by Batrett 
(tf). Although both sets aje lo^'cal formulations, Spache's does have some cm- 
pincally-based rationale. However, both seu of objectives oug^t :o be considered 
in the formuhtfon of an hierardut^y smiaured, c^^ curriculum 
in leadiiig. - _ 
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sequential scheme conctnicted by Strang {104). This scheme is shown 
in Figure 9. 




, indicate* the interrelationships among the individ- 

TJ?\ *e-d?»room reading littution (S) the individual', responses to the 

' W of the noct Mtuauoiu (Reprinted from "The Reading Process and Itt Rimfi. 
cauons. In Invitational Addfems, 1965^Ncwark. &laware: Ihtcm^tioM^^^ 
ing Assooatioii. 1965. 49:74. By permission of th- autter Md the pubUshw^^^ 

m mdividual studwit is represented by O ah<I cbiwisti of a 
psy^ological model of the producte, .pt<&equisit« and proce^ 
withm the reader. Included in this model are physical, physiological, 
fnentel, attitudinal, knowledge, self<oncept, desire to read— in short, 
all tho^ interacjing.sysiems and sub^^ 
that tortion between si^imulm m 
tion is noct concamed with * q 

lean. ;ig atmosphere, and types of reading material, which mutuaUy 
mteract with O. llie resultant of this intei^ 
respqnsw to the situation. This dynamic interaction leaves a trace, T, 
which is Stored within an individual's nervous system/™ trace then 
influences the individual's perception, of fjie next situation, which 
completes the cycle. 

Summary 

After a review of the literature on models of rwaing develop- 
ment, several were selected for more detaUed presentation and for 
drawing implications for teaching and roearch. fhew models 
covered the developmental range from kindergarten to die obnege 
level. 

AU of the empirical models selected for detaUed presentation 
aie byproducts of research to test hypotlieses of the substrata-factor 
theory o£ reading. They provide some cross^ectional evidence oh 
psydiological factors associated with development of speed and power 
of reading. Although this cr^s^ctionrf evidence tends to support 
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the hypothesis that the structure of skills and abilities associated with 
speed and power of reading is hierarchically developed and orga- 
nized, a longitudinal study is necessary to fill in the developmental 
gaps and to reveal individual [^ttems of reading development. 

^ If a longitudinal investigation is undertaken, important - in 
such an investigation would be the formulation and utilization 
of a teaching model that is based upon a theory of the hierarchical 
structure of leaguing (2P) and' a comprehensive set of objectives, 
such as those consttructedf b^^ 
an investigation we wpiild seek to cpmtruct a oam 
tern of the "common rout^ to maturity around which individuals 
vary," determine how these comnion rout^ interact w 
sonality oiE the individual, his erivironmOTtal influence, a^^^ 
biological support systems, If we can also 
variations in educational procedures faye duraW^ 
development stnicture, and functioning of these common routes, 
then we would be in a position to construcra^mpreherisiye theory 
along the lilies outlined by Strang (id^)V^^^ 
serve as a cognitive map for improving developrnent of speed and 
power of reading. 
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:|l|[^^Hag>^J^m 

F^3|ng^^g|^lish^^ddc^^ a^S^ 

iSg^^JHi^f^lub^i^ta^^ 

p^^^i||R|^^^^^i|y^^ 

jn^tfl^ng^i^^e^^^ 
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Reactions to Theoretical Models of Reading: 
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concept. 

l^^gn^^^ - ^^-^ — - ^ ————— -—— 



if: 



^^^^^in^^^^^^i^^^pfi^foc of the means of teachin^iiy 



^SJI^^S^defiffl^^ is an pSibyiS^l^^^ 

fj^gi^^g^4a^^^^gM^5^f^^ 
vj|ffi^^glge^^g^ 

^4jdi^gg^clg^ 
?i^;d|m|^te^^^^ 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
i^S^^^gi^lj ^^ ^dinppt^ 

ChUdren think differently, have different amounts of knowledge to 
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^othefs^fltfseenis d 
adeqyately descritrcs^^ 
One alsbtfii^ht qu«^^^ 
fading a^rarr^a^^ 

^S^jg^^^gl^^^^SIgi^j^j^^Sfe to add parameter^ 
<<i§[^d^y2sira@y^^ 
|dfi^^I^^g^|g^Jby^n^ 
:^niirbhly|fegdc5tt 
s^qndyaifijg^r^SIyK 



^^^^^ 



and!s^|tfoffffSdin^ 

:a^^^i]^^^J^^P^g^^^g^^g|g^m^^S§^ 

^^^|in|ij^yS^ty^jo^re^ 

^ r^^r^gaWjQ^og^j^ff^ 
J ^^=^<fe1^idjrigfeisi&^ 

SliSid^gi^^E^iffite 
^^aft^^|SpI?^§^ 

^^^^^^^^^^Mi^^^ffln^^a^j^^^^^^^^ig^^^^ 
sffp^Ja$5^JI§ffcj^^^J^ 
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The Substrata-Faetor Theory of Reading: 
Some Experimental Evidence^ 

_ |Iigl^4^^2ay^^¥|^^^ that AgSSfomlteg 

gt&pmff[i^ignsj^Miy^^ 

tiwged^tgc^tl^^ 
lifeofftibfeji^^ 
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ihe read^. l-^^^^^^^ r / y^^^^^^ ^^^^^^^^ jiA^^^:^^ / 

a reference would seem to help clarify my explanation of the psy-. 

3^^^vi^ly^f||^gi^^ 
=^Qy5a^|y^aj^hgu^ 
zgleniblies,^^"^^ 

^?lIgpf^^^yttJ^T^&r 

il^i^^olp^^J^^gBy^g 
:H|6b^(|4gnse 

s^^^a5^i|^en0mggSd 
^^gppro^ig^^^|5^^^^ 

m^^^j^jng^ggj^^ 
^^^^e^se^iHw^^aM 



vs^g%fecr^fs|in^^^^ 
l^ygtfi^z§^|^(^^ 

-gat^^|lgjj^u^^^ 

r^^jHmSelfJa^^ 

Tcpg^ggt^d^JiSf^i^^^ 

^fuivq^oM^s^^^ subabilities those whiSE 

^iUpi^chc^ggn^^ a specific problenflii^artic^ 

laiv^aifi^fmiv^^ of self.fulftllmeiigffi^ 

M^inzers must pja^ tSggm^ 

^^u^gpg^^ 




HOLMES7 



189 



t 
t 



of life and^deaA^^^^ 

tenw^gf^lfehavwr^^^^ 
Neurpli^icaU^ 

gg^U^i^gfiiSttH^^^^ of solving a_£ 

g^tfiggfarfp/^^ is conc^n^Jg 

qf^SSnei^^eBpa^:^ 



^-^€|FBg^heS^|||CTi^ 

i^^&MftiyefTO^ 

jfacjoH^Hli^jK^ 

imCgr^lig^f^Yl^ 
rtie^JaM^i^X?^^^ 

Siffe£en|^|^^ 

o|fs^cii^i^]g4^P^^ 
wo^dsg^^ 

:Bie^|ci35feHo^^ 
<S^^i^lE^rjS5rat&^ 
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opncerned with discovering, at the high school level, what substrata 
factors are utUized by different known-groups (boys vs. girls, brights 
vs. dulls, powerful readers vs. non-powerful readers, etc.) in order 

hypothesis has not yet been completed, we have enough evidence 
to safely state that we have discovered that the facton contributing 
to relative success in reading within a known-group of poor readers 

^a^;^^i^»^li|itsdi^^l^^ 

the pattern of substrata factors in a child's reading hierarchy wiU 
undergo a gradient shift, oc orderly change, as ke advances through 

IE^MgJ^m^^|pfe|^gg^hi«S^^ 

^^^^^^^^^^^^^^^^^^^^^^^^^ 
the biochemical and neurophysiological factors of growth and de- 
velopment, the sequential organization of die material studied; and 

5^^fe|^!jg^fii^^ja aig| ha^^(^^ 

differently not only because one child has more and better informa- 
tion stored in Ais or that particular substrata factor; but also be- 
cause, for reading, one has a working-system that is superior to diat . 



What a child knows depends upon die repertoire of information 
stored in his cdl-asscmblies; but how he thinks, how he reasons with 
what he knows, depends first upon the nature and number of his 
genetically determined neuro<onfigurations and, second, upon the 
nature of the functional-configurations or working-systems into 
which he' can efficiently organize his mental repertoire of informa- 
tion. It would seem, then, that a child's reasoning process is related 
to, and for pedagogical purposes determined by, the way in which 
facts, concepts, attitudes, abUities, etc., are psychologically super- 
imposed on his basic neuro-configurations. 
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the general reading ability of college students is a composite of speed 
and power of reading, and that underlying each component is a 
; multiplicity of related and measurable factors. The investigation 
was designed to discover, if pcwisible, the relationship between speed 
and power of reading and some forty subabilities categorized under 
the headings of inteUigcnce, linguistic abilitiw, oculomotor abilities, 
and peSdnaUtyi^^^ ^f^^^^^^^zZ^^^^^^ iJ^ci^X^^ 

The psychograph in Figure 1 diagrammatically summarizes the 

mean comparative scores made by the 22 most powerful and 24 

^l|^|^^|r^|gll^^ 

^^Igcgjg^g^^ 

^^53£5J|IE§^ power of 

ngan^ 

:^e^^n5p£|^^ is at Setniig^^h^^^^ 

"®^^^^^:^^i^|@^^^^^^^^^^^ip^l^^[8 

My toughest problem, however, was the very same one that con- | 

-b^nado^^ 
^tigicai^fai i^ 

-^^^^^^^g^l^^^g^^^Ia^ 
^^tll^^^li^U^^gf^^gis^^ 

vg^^^g^lpl^^i^ 

jnjth^ig^fdr^^ 

By using thii new statistical technique, the proper experimental 
design, a working sample of 126 college students, and a check-sample 
-og)4"£Mej^^ out of the 37 I'hde^Slfe^ 

variables listed in Figure 1 only those which made a direct or an in- 
difect,geH and^'^ndle]^^^ 
%;theagnance^uh(^^ 

One starts the analysis by sdecting the most valid predictor of 
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the critericMi, power of reading. And then, by partialing out the ex- 
plainable variance that can be accounted for by this fim selected. 

^^g^lhc^^t^f^^ 

important predictor. Now, the variance attributed to these la;o 

^esg?is^j^rtiac(^ 

most valid predictor test in the battery. This systematic scaax^ con^^ 
tinues until the Wherry Shrinkage Formula stops the analysis. At this 
pointwe have selected, at the pr level, that team of tests which 

^^^^Ig^^^f^^^i&^^i^^^^ffi^^^^^^ 

^^^^l^^^fi^fl^^'^^^^n^^^M^^^ 
-^^^^^^i^WM^giS^^^^^^ 

^^g^g^^yt^^^^g^^^^sHti^^^^l^^^g 
^^i^^^^^^^^^i^^^^^^tK^^^^^^^^g^ 

J^l^w^gwrJ^p^^ 

sigfiB^gy^^ 

^^r^aij^n^^g^ 

^gSf^^lKent^^ffi^fi 

®^§y^5St^gi}^iS^ 

pte^cojgi^^^ 

t^teS^^lin dbis parti^^ s6id^^ in what wc7mcasuf e^^^ 

s]^^ o|reading,^^^^ 

^^^^ubsttat^ form what we ^ 

me^ujre as^^^^ ttiurthig \dth^hoWtia, we we^^^ 
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You perhaps have already noted to yourself that if the Theory 
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L7.v D.30.5Hebb, X^g^^^ 

f- ^T^P^licatiohs^in^duj^ 
9. -Jact? A.^Hpimw,^^^ 
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A Developmental Model for Speed of 
Reading in Grades Three Through Six* 



jUnj^mlty of Cd&m^ 



1^- 



TOE MAJOR developmental hypothesis of the substrata-factdr theory 

^;5fa«ad§f|(I|pl&«M^^ 
5|^^&ei]^aY«g|^^ 

.=^^g^^|^y|^g0g|||giera^ 
?^^|-e|0^g^^^ 

-ggto^fcgrieipo^^oi^^^^ 

reading. As a function of maturation, instruction, experience, and 

igi^JigngMig^yjl^ 

=imp5gy^ngmi||M^^|?^^ 

changes in the magnitude of substrata-facton which comprise an 

-|gpj^dgl?sipgy^^^ ^spigciniiffi^Sf^ySiM 
^|s^^lj^^orgnu||ig^fd^^^ 
^^adj^vejgy^tj^i^^^^ 

sg Mp Pi^iiSpj30&^ 
5Siii|^|p|^|^j^^^||||g|:^^ 

3^gfflg|ufg?ffiei^ 
igtpMpOTkjn^^ 

may vary from individual to indiyidual, at least at the high school 

sldwr|a4|^ij^@r;^gto^^ 



iThis'paper u a revision of an invited address before the National Council 

ohTeaAjrt^^^fi^gg^^^ 25-27, 1964. T^^^Sd^ 

s^l^MjofjMuraUoii, rJJJ^ ^ 
operaUve Research Project No. 2011. Reprinted from Reading Research Qaar- 
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saty^subs^tem^^ 

patterjns of streS|;& 
lively ^r6ufrd?5iisvt^ 

cbmmoi^structu^^^ 

4 > ^llpgWa^^ 

# i - ^^^^ 

^ ; ^^^^^^^MtWiiSid^ sources of indiyiSuM^S^ncSlm^ 

f (Singer, 1964). ^"r^ — ^^^^^^^^^^ 

§ j: 3 In this study, Specdx>f Scading^was attcsscd at all gnde l^eb by rUytn 
: ^riutc^ubtcSt of ftfic Gata&Reading^ 



200 : > THEOiurrK^^ models and processes of r^ing 

general instruction>on these relevant :factbre. twchen theoretically 
could more efFectively and efficien%^welop^^ 
bhetter read^^^^^ 

to provide teachers and curriculum makers with a statistically-deter- 
mined model from which guide lines that are consistent with the 
substrata-factor theory of reading could be drawn for planning de- 
velopmental instruction in speed and power of reading m grades 
tgree. through si^^^ : f^ :^ :^ e =, 
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The developmental hypothesis was tested by administermg a 

. seI^^b^te^jpf4rples|iwW^^ 
speed and power of reading in previous investigations at the college 
(Holmes. 1954). high school (Holmes ?nd Sin '<^r, lQfil),< or de- 
mentary school level (Singer. 1962). These tcs'cs. which could be 
categorized as measures of mental abUities. listening comprehension, 
linguistic meaning, word recognition, and visual and auditory per- 
ception, were selected after a comprehensive review of the literature 
(Holmes. 1954; Singer. 1960; Holmes & Singer, 1961)" These tests 

^Uh^inqgifiedsn^ 

Personality, interests, and motivation variables were not in- - 
eluded because factors representing these domains either had not 
precipitated from the substrata analysis in previous studies, or tests 
for these domains were not psychometrically suitable for administra- 
tion in grades three through six. However, personality, interest, and 
motivational domains are related to speed of reading under certain 
conditions (McDonald. 1960) and for some known-groups (Holmes 
1961; Laycock. 1962). " r \ 



1 » ^ • "^Z^. ^^"^ '° ^ °^ pupils in six schools 
located in a middle-class socio-economic district in Alvord'. Cali. 

*An abridged ve«ion of this report will be publwhed by the U. S. Office of 
EducatiojK(Hol^M fe Slngetf^nf^^^ * v?ice oj 

•The tests were chosen from the batteries of Dumll and Sullivan 
qates(195n958)^Holnies (19G2). Kwalwasser and DykWfl 
Thurstone' and Thurstone (1954). and Van Wagenen (1953). 
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: TABLE 1 L f ^ 

Test Battery AND Modified Test Names 



TesthaHery ■ 



Modified UttndiM 



L ^^^^^^ v^s^^?^ 



: 3 =^^ 



A. Gates Reading S^ej^ s ^ ^ 
T { - j.^Specd^xeadingfi / ^^ 3 
a; I^vel:of compf ehexwibn^ : _ 

ThuTstbne Primary Mental AbiUtiet v= 
37 Words J : V"-" 

^^;^^y|^IPicUlr«^^^^iv^^^^^ 

-y- 8?fPercepU^^^ ^^^J 

^c^^C^g^^age^^^ 
^pggiJlUngcot^^ 

fepuSdlrS^ffirvajfRe^^ 

pE.i Singer^Lwi^ag^erceptipn^ 

i.^±^?ii^Audjng_^^ 

^ii^v^i 2V^Meaning oif aJtoce 7 

j^:^J?iX5^:Bleo^ 
^=-^Jx6»zPhonic8j3 j^^r^^^r:!^^ 
>i jy;- SyUaWcaUwVr^^^^^-^ 

r- V v^g^S^^ing re^ 
l^^i: _-:-aj>,vSp« 

gFjI|i^fie^3Stog^^ 

/ifjl^asc-yisu^^^ 

V . ^^TrVa 5,v Cu^ymbolfclos^ie ic^^f^ 

;^i^:^^;a6^iPitcft^ 
V r7?7a7»vRhy tooTdiK^ 
- "ta8;r^pnai intensit^^^ 



Speed of Readlng- 
Powerof Readingi 



VisualiVerbal Meaning - 
AjiditoVPic^VMeaning : - :_ 

-Spatial Rjations^^:^-2^^ 
iVisualgrcrb^ Conw^^ 
?Kcaion_in^[wit^^^^ 
?Speft4qfeyiwdP^^ 

gBSiic I^omaUomt^gf f 



^A^ditonrSrw-lTafCbnc^^ 

5MeaningofiA£axei4^i^ 

r^WoKlLB^^tion iniC^ 

^MateHing^^Sbunds^^orfi^^^ 

^ Blendini^y^drd J^emcnfs^^ 

- Ph^n|ci^^s_g^a^_^i_ ii-^:^^^^^ 

4 SyUabication vvi=^^3i^ '^^^ 

^AuuitpryfVw^^ 

^Sj^Utag ReMghiUo^^ 

5 SpeedJ)f^o^5?^P^^ 
^Recognitipn^£^A^ R<»ti 
^Word Reverialil 



SVisiTal^Verbsa Ab^^^^ 
^Bot-FigurelGrouiid^^ 

sWt^ DScrinataation^^ 
^Bliytbm Dif crimi^^^ ^ , :r 
^Tpi^ Intensity Dhc^^ 
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Primary Mental Abilities I.Q., and Gates Reading Survey Speed of 
Reading and Level of Comprehension or Power of Reading do not 

dia^ff^ma^^dl^^ 

^^^^ 1 : ^ABtE 2 c^^^^ r : ' r^? 



Sotnplei 



Sample - 



Gates tcy^ 61 



Standardized" 



J5at«iS]^^ 

IGaCerS^e^of Beiding ^^^j 
^^Ga^I^yel^li^m^ 



V^'^C&nilbi^calia^^ 
_^5fe^Gatw Speed bf]^^^^ 



283^ 



262 



^159 



102S- 

19:9^ 

99 rn 

22.lv 

719^1 

£T2^dl5 

$28.9^ 
;23.3r 



-mm 

^13J! 
5-18.7^ 

>ioos 

5;2@j 

325)^ 
S27,9> 



^^^^ 0 

California school population, its influence, if any, was not detectable 

igltH^i^^dy.^^^ 

suits of this study <^ot be attributed to any particular method of 

igsg^tlon^ri^^ 
sul^^^g^^^^i^^ 

and to a general set of teaching materials since many of the pupils 
have had at least some of their reading instruction in schools located 
throughout the US. Consequently, they have been exposed to a wide 

^i^t^Qf^||g^^^ 

variable for grades thiee through six are given in Table 3, All the 
tests forHdygrenccs be^^ 
areiignificafnt at least at ffir^ 



---- 



SINGnt 



that all thc:scdcs :c^^ 

m gradjw thTcc through six. : r ? i^r^i^:^ : V v 

- f I f V : iT^^ :^ 

- Raw Score Means and St^wjoaw 



No. 



^:Nome* 



V: Dependent vaiiabtef : i ~ > v i 
ptlSpwd of Matog_}^ ^^^^^ 

:^14c^Mitdjing wimds to 
" 15j^ Bleningj^^^ 

17£ Sylljiblc^^^ 

19g SpHTjTig r^ggtfong^^ 

"^25^lC^eS:^^l_c6«^ 
^27^;MyAnidlfcrfa^ 



^9,^5.@19»5S23J£ 



6;9 -7.6 ^ 8.5 V1U2 
i6.92-^8:i-^8.9:-^9;^^^ 



?lMm9;7s 
14Ml5i? 

vi3aisi7:i- 

^16.9^0AS 
mi^84.4^ 

-^4J^=6.5I 

^3(t?^4^1^ 
^8^7^9.6^ 
r26.E3K9^ 
:14;952179^ 

^29*4^01 
f^27SH36-8^ 
^3^25^1 

^Ti54y7.0 

Jlio 14:6 



22.7.^27.l_ 
2271J6.^ 
17^^184^. 

i9^J320.4- 
^,8^29^ 
24:0>i26.9- 
9C2^:975i 
Lf7*3 57Jr> 
28:i^.0a 
::44:3-:£48;9i^ 

!33^5ii 
2C9^?30.9^ 

l6te7J- 

L42J^49.t: 
"43X^52*9^ 

L14;6^18.21 

S193S225? 

E5475f58.9:= 

£30.1^34.9 

I18.6r20:3- 

^5.9^(575 



6.0 7.2 

:4.4?lC4:3j= 
£52^F4.82 

^6:9ta7i? 
£4.7>^5.1H 
14.6bi5:4l= 
H3.2S2.9i^ 
^6J50l8te 
14J8S13»8? 

B8,8i^8J)l 
3B.7£125.^ 
^^155^3.2? 
*6^vi6i^ 

>^9.tel3:fe 
:9.3^-;9.9^ 
£5Jg6.6= 
^61^7.1^ 

^^7.9^6: 
1^4.3^5.61 

:y:4:3:^4i): 



r54tS6.3? 
?4J):S:3.9> 
i4.5?g4.3:# 
13.6^34^ 
a5€^7.8= 
114415.$!! 
13^vl3.9-^ 
:i2:7^i:3.or 

13.3@li:8^ 
14? 1270? 

*7:i5^£7i> 
12fcl27z 
?3.7i^^3.$= 
5.9 iV5.5i= 
llJ^lWi 
12.6S15.6S 
?»;4/^8:6: 

£9.1^^r9.Sj 

eSi^^5.2= 
E727fct2.7? 



^iisfi^cBMllf^^ 

^f9l^^]M[^^^g^l^^rtc^ inCTcmcnts Jndicat^ tl^^fi^^ 
liabUitiaiSax^^^^ 
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formula for the untimed tests and parallel «cale reliabaides for the 
timed testj. i fV i : ! ^-^^''^^^ z : r ^ vv^ ' - = - :j 
Table 4 also shows the concurrent validity coefficients of the 
experimentally independent variables with Speed of Readiiig. These 
coefficients vary gradually from a correlation of —.05 for Tonal In- 
tensity Discrimination at the third grade to .74 for Visual Verbal 

\ ^ ^ V : ^ V J- : ^: Ta&E : 4^ C ^ : r - ^ v ^ 
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02i- P^y^xdiding>^<-^ \ 
L^04b^u4f tory pict^ inetniiif - j^z 

-^09 -Range of Infonnatloh^ =>=^""- 
lU^ AudJtorr^vetbtl 

--_l3j^Word nnwgiildon in context! " 

^14z-Matehfagjounde^ - 
-_J5?vBl«idlngj»qwLelaa«iU^^^^ i-^ 

J6^=Phoalc»^^r^^^^^z:=:- V Vz - 

il7i.SyUiWca^^U^^^l=^r_ ^ 
^ W ^Auditory jri^altbilttwti^^ 

"19^= Spelling reo6g»ltioii>^^^F_r:^^^ 
|I20p$pi»d=of^WOTd peibpU^^ 
r_21i^R^gnition of^ajGBxe« aad'rooU^^^ 
-322iWord zeverMli ^^^^^z^ 

23^iVrtual_terbU abitracdo 
: 24-^35ot-figurVgipund_^naii^ 
. _255Cuc^*yi«bol dosurel^ifef-^^^ 

26, PitchidiKrimlnadon^^^jri^ 
-27-Jlhythm_dl»crimin*tlon1|^-^^^ 
__28:^Tbnal inteniritV dlscrimlnadc^^^:^ 



T.6$ 

-Ms 

jar 

o95=: 
395g 

^,74^ 

39lj5 
-*91t5 
587> 
-J9£ 

^7fe 
J.79i 



J891 



391z 
^705 

s;79^ 

1^.94- 

:-.7a= 

^^925 
f*«7^ 

i;93i 
-.96= 

:f.96- 

5;90- 

^^91; 
^73< 

%73:- 



^.63: 

P^93w 

:r.77 

^*91v 

-*93V 
.95- 

=Mz 
^.92^ 

^53= 
-.68^ 



^J9i 
.90i 



^.74Z 

>;7i= 

ri^:59_^ 
v91= 
: Jli 
.-.92> 
=r:90^ 
=1.92=. 

^7^ 
V^3z 
5^96> 

_.95s 

^oa 

^\82^ 
-^60 

.67_ 

-.50-- 



f-43i 



^.53> 

ir>6> 

A16^ 
= .26E 
J30 

-.43> 

i33t 

^^7> 
_ J81: 

r^35^ 

V.58? 

^:47^ 

_:22V 

.17:^ 

017-3 
-^2v 



-.60? 



-.61f 



ZMZziZrA7i 

:^09i^U35 

^.17^15< 

%^8^^1b 

M2^48£ 

=^lL.^^vl5i 
_ .64y^ .63 V 
.r.52--_ J57:- 
^^5^?5«lt 
^'.51-1^52- 
^Z 
^^40^9^ 

^;63^- r.66| 
r.58^ _^.55 - 

?^.-^T=.37^- 
MZ-^ZA7:= 

^J^^.27- 
^.27^ ]24H 
-^4z^fA$ZZ 
.191- J6^ 



=.74- 

17.56= 
1.39 
r .39£^ 
-.61^ 
57 
i^lt 

^60 1 
.68= 
ai 

_.6K= 

573 r 

%66" 
rj54i 

-;59^ 

-AV 
M25^ 

-a4V 

\33i 



iaing SpC(^iof 



Meaning at the sixth grade. This finely grwlSSl^ array of va.tuity 

t«t?ba^tery and-to^^^ necessity for higKegoMr^st|rt 

of an^ysis to detcim number of vSri^jJ^ m a 



SINGER 



205; 



- ^- 



linear prediction equation to 

px^diaioii ^o£ Sp^ed of; 1^- 

B^c^use a^multipl^^^^^ ity 
in the bivariate relationship l^t^^^ 
equation with the 
coefficients were computed ib^ 
Reading at each gradc^^^^^^^ 
ofebivariaterelationshii^ revealed 
fore,:ithierstamdardi^^ 
this§udy^willi%yMi^ 

^^I^^lumi^^^ 

oilaUbatteiT^fofVr^^^^ 
ing^]2tadmini^^ 
pupds^Jif^desltfe 
= lejeii^fca^siatis^^^^ 
dJjSmgs^^ 

deligniisltMt 
tb^grade^rte^elTseq 
ayerag^indi^dualf^^^ 
ReSSri§2iii^g^^ 

matrices.® ni^isanai^is^^^^ 948^ 1 954) 

and nwdificaiion (Singer^lj^^ l)^^of^the 

When7.1>polittle M^^ 

1947). Tfiis technique tends to selec^^ 

vatiables-from a correlation i^^^ 

of Cqriterion. TOe r^ulting^^^^^ 

a multiple regression jsquationV and?^^^^ 

are corrected for i'shrihkage?^^ or diance^sampling-fa^^ per 

TGomputations were j^rformed on the IBM 7090 Computer at the Univer- 
sity orCalifohiia, Berkeley, by me^^^ Program written by M'. Maru- 
yama for tKe Canicg^c-Holmcs^^^I^^^ Project : v: - 

8 Ck)rreladon matrices foreadi gnde l^^ appear in the final report (Singer, 
1965). - ' : \^ \_ 
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cent coritpbutipn made by^^ 

criterion is then computed from this multiple legression equation. 

V Holmes extended^the 
predictor that could be psychoeducationally analyzed from the re- 
maining pool of predictors by eliminating the major criterion and 
finding which of the remaining variables in the correlation matrix 
are sulwttata-factors for each s^ubmteripm Subsequm modifications 
led to: r i ' ^itfv ' - ^ 
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^ariabl«it^0^ 
i^ttej^e^JlpgigCT^ 

^gt^^^i^y-e|mi^tin^^^ 
lic^M-j^aMcKsgrcf^^^ 
accordance with the methodological assumption that this 
;pt^^tfft;^(^im]^^ 

iA^^more^jC^mpl^^^ 



The substrata analysis was then carried out to several levels 
to obtain a best estimate of the pattern of abilities that underlie 
Speed of Reading for the average individual. However, only the fiwt 
level predictors from each grade were utilized in the construction of 
the developmental model in order to emphasize the scope and se- 
quence of substrata-facton that accompany improvement in Speed 
of Reading for the thfrd to sixth grade reader." These first level 
models, therefore, are simply the results of the Wherry-Doolittle 
Technique, modified only by use of an F-test 

• - Results 



The results of the Wherry-Doolittle Analysis for grades three 
through six appear in Table 5. The table shows the order of selection 

• A detaUed pretenuUon of the theory, susumptions, and ludsu'ci. written by 
Professor Holmei, appears ehewhere in this issue. Mr. Price StifiBer modi6ed the 
substrata analysis program for the IBM 7090 Computey at the Univenity of Cal- 
ifornia, Bericeley, and assisted in all itadiUcal analysis br this investigation. 

"A paper on developmental model for Power of Reading was read in an 
invited main address at the National Reading Conference, DaUas, December 8-5, 
1964 (Singer, 1964). A final report to the VS. Office of Education on the com- 
plete project was due July $1, 1965. 
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, Results OF to Ijcvk. 1 Wkmy-Dmutto ^^UL^1PW ^oeoton^T 
FOR PusDicniNC Speed OF B^AD^ Grades I^hrdc Through Six 



. Pred. 



- - Variance 



-Comptttotion of thrunfcen R 



11 : : Speed of word p^eption / \3407 ^ 

.2 Viiual VerbiX xneaidng. .0763 

3 -1^^ ; .0256 

4 - RecofTof afiEbcetauidiootf : J)178 

5- ~ -V^rdiCTWcU-^^^^ -O^Sf 

1/ >^ Meting of affixes v ^"^\1" -;=.4ll3 - 

2- -J Speed of word perc^lion . . : .0976: 

3 " Spelling rwo^Uqn ^ - l - v.0286= 

4- ^ Auditory picture mf aning- -.0141? 

- 5v_: Spatial relatioxw/v : _ .0l85i 

: 1 , SpclilngTecogjUtfoOT:^-. ^"^^ 

2^ -Speed of wtad perception: MTf- 

3: 7 \Viiual verbal meaningi ^ z- _ '0574 z 

=4^ fAuditorj^vcrbal abstraction .0113> 

35 3 /^Visual y«yjd_a>steaction " ^162r 
6 "Mean^ : ^.0107- 

_ l -z " Via ual verbsS meanlog -I r " . -.5471: 

2 Speedjof .word pwception^^^ .0996: 

3_ Auditorrpictwre mewling. fi0327 

4 - Spelling recognidoh JDlST^ 





N — m-i 




ffa _ 


ir 


.6593 


1X045 


.6623: 


:4377 


.5811 


.5S30 


1.0091 


1.5883 


M117 


.6416 


.5575 


1,0137 


1.5651- 


.4349 ^ 


.6595 


.5396 


1.0183 


'-^495 


>I505 


•6712 


_^.5209k; 


. 1.0230^ 


>i^29^: 


: ^67li: 


.6835 


=^i3887:£ 


s*i:ob36-- 


1.5908- 


-1^4092 1? 


^.6397.- 


^-.4911-^ 


:iL007li 


.4946 


i;5054l 1 


•7109:1 


w4625- 


:r.oi08i : 


1^^6741 


.53261- 


1.72981 


.4483 


ti:0144 


: i4548i 


.54521 


,7384 


3^.4239 


r:i.oiw: 


1 1^4376: 


,5624- 


•7499 


> .5577^^^ 


- 1.0038" 


.5598 


.440li 


.6^5- 


.4900 :i 


: r i;0077l 


M937 


_.5063_ 


,7115 


.4325: 


17 1.0116 : 


,4376 


1.5624 : 


.7499 


:44212> 


--^1.01561 


-1.4278 


-.5722 


.7565- 


: 1^0505^ 


: 1.0195 


;il29 


.5871^ 


•7662 


1.3943: 


-r.0235 


^^036^ 


:.5964/ 


.7723: 


s4529 


^"ri.6064V 


:V.4558 


r.5442: 


T7377_ 


.3533 : 


7^1.0128 


:3579 


.64217. 


J013 


_ i206: 


1.0194 :' 


%3268 


.6732 


.8205 


: .3019 


1.0260- 


3:30981 


1.6902 ^ 


,8308 



of predictors: 4nd^^ 

shrinkage, of Speed of Reading. In the Wherry shrinkage formula 



R = Vl-K»(N-l/N--m-l) 
inivhichVR^js the "shi^^^ 

efficicnt^dm whidi chance crror:hasl^^^^^ (Whc#y/ 193 1 ; 

1947, p. 438), ; ; : 

The correlation matrix of the selected ptcdicton and the cri- 
terion y^able^Speed of 
veited to obtain the ^b^ 

The weights for each predictor and^^ i^^ with 
Speed of Readingr:proratc4^^^^fo^^ 

cdrd^nents of the regression equation for predicting Speed of 
Reading. In the general regression formula 

R^= fiotXoi + )8o2ro2 +J5otfo« + • • • ^Oa^ 



where 



R« = the predicted ^^riance/adjusted for shrinkage 
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a beto weight, computed from the inveree of the sc- 
f leeted matrix, ^^^^ 

r == a zero order coiTelation qf^^A^^^^ 
tenon measure; Speed of k^^^ 
age. ' ^ ■ ■ 

The kst 0mputational step 
the regression equation by 100 to obtain the percent contribution to 
variance for each predictor. Table 6 shows the data for the regression 

-equ^r^l^giq^ 

rected for shrinkage, for each predictor of Speed of Reading. 

^ ^ ^^ I - /^j ^ 

R^WEKIPN^UA^^ 



Graded Subsira^ 

I Dot-figure grotmd cohflguratibh 
Rccog. of affix^srahdiooti 
Word reversals v 

Sum^ " - 

4 Meaiing of aii§ce8_ _^^ __ 
Specdrdf^ord perception 
Spelling reco^tion -~ 
Auditory picture Cleaning 
Spatial relations 

Sum . 

5 Spelling reco^tion 
Sp^ed of M^oj^ IHttceptio 
Visual vwbsiiicajtito^^ 
Auditpry verbal absteM 
Vlsud verbal abstractibn 
Mejsuaing of affixw / 

Slim 

0 Visual verbal meaning 
Speed of word^perc^tion 
Auditory picture metuiihg 
Spelling rccognidon 
Sum 



---^ ^^_ -_ eoutribuHon r 
_ : Tio variance 

-0.14- 
^ 0;19;^ 

VH).i5: 

^0.30^ 
0.28 
0.24 
0.17 
-0.15 



0.24 
0.25 
0.31 
-^0.18 
'0.15 
0.17 

0.24 
0.29 
0.25- 
0.24 



.5837 " 


^ 22.81: > 


.5347 


V 14^^: : 


.2219 V 


2.93- : > 


.4763 


. .9.00- ^ 


:1594 


1-12.37: 




; 46.71%/ 


.6413 : 


19.05:: 


.5822 


_ 15.96 


.6367 


14.96 


.4639 


7.65 


.0970 


-^l;39- 




56.24% 


.6651 


15.57: 


.5586 


13.52 


.6425 


19.69 


.3594 - 


-6:21- 


.4290 


6^1 


.6346 


10J6 




59.64% 


.7397 


17.54 


.6667 


19.34 


.6072 


14.83 


.7305 


17.31 




69.02% 
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The regre«ion equation for eaA^^^^ can be visually 

repmented as a set ot predictor 

dicton are shoWn m Figure 1 as a diagr^^ dcvelpp- 
ment of Speed of Rcading^in 



Developmental Moael for Speed Reading v 

The model rcvcab 1] ^ thc^I^vel :Usute^ 
rountedior yanance 

i§d}2]ffi^de5S|^^ 

imprpvmMSiffiSged^ 
rfiih^^coluiSfr^^^^ 

Jor^^SeU^^ 

glfdeslFouf^^ 

coiteibuU^^ 

Sf ReaB^^^^ 
ablcsto^A^an^W 
Vmc^el^sU^^^^^ 

Wli^^l^^Mlij^^^^^^^ 
49^^fi|ibU^^ 

(Davis, 1964). ; ^ ;: 

Interpretation of the model V v 

Fipirc iVsho^t 
variance in Sp^eedrpfSR^^^ 
five farters: S^ed b^^ 
Meaning, 14 percenV;lK|ro 
Dpt-Figure Grou^nd 
—2 percent Speed of>^ord Pe^^^ 
words and phrases quickly,vU^ 
of wwd recognition/ VUual^V^^^ 
recognize a Word:and match:it^l^^ 

fixes and Roots is a test of ability to perceive cpnimpnly rebutting 
and meaningful components of words.- Dbt-Figurei Groun^^^^ 
figuration involves the aWlity to perceive quicjcl^^^^^^ a 
letter or number embedded m 

designed to assess perceptual comf 61 over word p^^ require 
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i 



rapid recognition of a multiple choice word speUed backwards, such 
as "time" and "emiL"" Therefiore, at this grade level individual di£- 
ferences in Speed of Reading are dependent largely upon speed, con- 
trol, and accuracy of visual perception of printed stimuli and to a 
lessCT extent;u]^n knowled^ of ^^^^ 
represent." : 

At the fourth grade level five variables accounted for 57 percent 
of the variance in Speed of Reading: Speed of Word Perception, 16 

jP^m^^H(iltoryj£^^^ 

19 percent; Spelling Recognition, 15 percent; and Spatial Relations, 

:^ljI^^nfc;Aji^&ry.5& 

word with a picture or attaining at least a concrete level of word 
meaning. The abUity to selea a particular phrase that contains the 
meaning of a prefix or sufiBx attached to a given word was measured 
by Meaning of Affixes. Spelling Recognition is a multiple^hoice type 
of spelling test that may be categorized as a visual word recognition 
ability, and perhaps assesses visual memory images for words. The 
interes,ting result at this grade is the increase in variance accounted 
for by word meaning factors; this increment is part of a develop- 

At the fifth grade level, the following six variabks accounted 
for 61^(^n^g^a^^^ 
?ercei^y>n,g^:^eng^ 

of Affixes, 11 percent; Spelling Recognition, 16 percent; Visual Ver- 
bal Abstraction, 6 percent; and Auditory Verbal Abstraction, ~6 
percent. The factors which precipitated at the fifth grade indnde two 
additional factors: Visual Verbal Abstraction, the ability to perceive 
the same stimulus word when embedded among varying letters, is 
analogous to the abstraction of a root word that has been perceived 
in several, somewhat diflFerent words; Auditory Verbal Abstraction 
is a similar ability for phonic elements, but in the fifth grade matrix 
has a suppressor-like efifect, perhaps augmenting the contribution of 

" negative contributions to variance made by \V(n-dVReVem]i at 

grade three. Spatial Relations at grade four, and Auditoiy Verbal Abstraction at 
grade Eye are interpreted as meaning that these faaon act as s'tatisu'cal sup- 
pressor-Iike purifiers. As such, they augment the combined contributions to var- 
iance which the other predictors make to Speed of Reading (Lubin, 1957; Hohnes. 
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the Other factors by suppressing phonic el^mtejwith t^^^ result 
th^t the WOT^^ 
cpinponcnt^^ 
attend to ai^it^y^ 
Onlyi^foUr fac^^ 
SpeeiofiReadinga 
countjrfifq^morctqfc^ 

S^edfogg^di^^ 

^^^nigjg|I5Jg 
a^Hd^TrSin^^g^^ 

17J^^^g^^J^^§|t9^@^^^^5s^^ 
l4bn^gc[gmfajOT<^ 



^^^ll^te^^^cg^^]^^ 

^yan^y^^^^ul^ga^i^ 
tiTOTdjf^cpt^ 
suggriqr^^ 

th^nSn^S^^gyM^-Bffi^ 
Jd^nii§s^?w^tfi^at^^ 

reader. - ^^^^^v ^ ^ ^^^^ 

Trends insthe ^ 

Four dcydopmentel fr^^ 
thc^deyclppi^^ 
; ^IJ^tegradua^ 
a predominance :of^^^ 
abilitiwjit^the^tHird gi^^ 
ognition of Affixes ahd?R^ 
tion to a ntbre equitable^dist^^^^ 
c«ptual and word meani^ 

2] Although several audito 
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visual factoK tended to prec 
Speed of Reading in grades^t^^ 
Abstraction (a^^ctor ic^ic^IIy dalsifi^ 

. grade five, it hadia sup^pre^ effect Perhaps this indicated Uiat 
when the auditory element in the othersele^^^^ 
the o?ganizatip5 of 

modality; caij then : function rWjthJgreater ie^ v ? 

- 3],Av4ev?Ioim^iftal5^^^ 

f (5^ed t^^£ jh^ 
^^@si^^i!^eoS^^^^ 
: e^^ 

^i^i^^^^y^^M^^gipS 
:^^g^]lpgdii^^ 
^i&|10^^id^rpin^^ 
^^prrapit^ 

thrdu|^f|5wmcs^^ 

^^gofe@^^^^^ 
^of^^^iii^;^^^^ 

2« ai^ecpnjrtf^^^ 

VerjS^I M^^^ 

dii^^^for^ V 

^ ^i^Speed^^^ 

Factors predpij&j^^^^^^ 

by th^?tliiiaVg53c I^^ Gpn|&Ju(mf^^^ 

j^nc^cssaryfec^^^ 

Speed of Rea^^^ - : 

Some implications ofithe^^^ 

The model g^v^ cui^culiitn makim an oye^ of the scope 
and sequence of faaors v^^^ 
Speed of Reading in giad«;tfirce t^^ 
be used as a co^iUve gpuide f^^^ 

of Speed in Reading. The general impl^^^^ that ihstructional 
emphasis upon the af^prppriatcv factors may promot^e inaprqvcment 
in this major reading ability. Aldhipug^^ pi^nkcd instruc- 

tional program is require^ it is dear that other fadbrs--to the 
extent that they are modifiabie-^hottld also be included since not 
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^ the varianoe was acOTunj^ for at 

may rcs^e ia the attitudihal»^ m^^ verbal flexibility, and 

biologiad domaim. V 5 W ^ ^ 

: ^B^ame thCT^ 

i^kmg^y^en^ Iteading^^ mstxiicUpnalr 

empbasu updn thdey common^ foctdn contribu tiw^Jo Jthe deyeldj^ 

mdmdu^^^^^ 
shift^^&S^eS^^ 

^fgbs^^i^^^^g^yd^^S^^^^t^ 
^^i^iS^^gmt^^ 

^iftdwjd^^by^j^^ 

^r«M^^^S]mg5^fii^3^t^^ 
ii^ce^;^y^$5^^ 

tSf^dmoti^ffi^ readteg 
forilrtirhigphi^pp^^ ^ 



Tlie^^^^^^ subst^ta-i^ctor 
tiiebry^oTreaHjM 
i^riables t0 2^^^ 

six. JSubs^ta^^ xa^trices C(Mi- 
firmj^ the statisd 
org^izaftidn^^^^^ 
dcyclopi&imt i 

to. dc|jct siso r^VeMed^^^^^^^ following 
dcy^ppmm^ attaiinihg 
S^d of Reading undei^^ from a predom- 
inance of vfauai pcrceptjuT^^^ third grade to a more 
equitable orgsuiization of vu^^^ 
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at the sixth g^dc levd; 16] Thrpu^^^ 
when substrate-facton; th^^^^ 
mobilized^ the work 
iuSijction wi 
Perception an(i;:Ver^ 
level as fire 

s idei:i?d/|s nfrce^i^fen^^ 
ing Sgeed^p^^^^ 
;fo^^th^ 

^gS^t^g^^^^p^nSl^^ii^^ 

^fi^fid3|g{|5^ 

:i:^deig3r§^ 

: (ySnfesftd^^ 

denV^h^^ah^ 
^juenSl^^ 

tlSn^pre^^^ 

rea<Sing^bility^^ 

ing (Singer, 1962, 1965c). ' 
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A Theory of Language, Speech, and Writing* 



David W. Reed 

University of California at Berlceley 

REGENT AWARENESS that the sciencc of linguistics may of consider- 
able relevance to research in elementory reacUngiinst^^ 
prbduci very uhfom^ 
stood^ giving wholehea^ 
readings It is tnie that durihg^^ 
century most linguists emph^^^^ 

the secondary nature of writing. A few we^^ enough to 

state that writing is merely a secondary repr^ or identifica- 

tion of speech. Many non-spcciidists, in^^^^^^^ the 
findmgi of linguistics to thle acobmplishment of practical ends con- 
cluded that speech ii the language; It will-be dem^ 
that these inpre extreme pt^ oyer 
writing are patently absurd. 

Linguistic statements, like other scientific statements, have to be 
undentood in terms of the historical context that produced them. 
During most of the nineteenth century and until about 1925, the 
primary interest oiE linguists was in historical linguistics and in the 
reconstruction of prehistoric stages of descendant languages. This 
interest naturally led invtttigators to the written riecords of earlier 
periods as their primary source of information. Around 1925 several 
new interests combined to shift attrition for writing to speech. 
Among these were interest in recording and analyzing the very large 
number of unwritten languages in the world, interest in more ac- 
curate descriptions of modem languages that have systems of written 

^TIjIm papers was presented at an International Reading Association Con- 
ference on Linguistics and Reading held in Detroit, May 1965, and published in 
Brother Leonard Courtney (Ed.), Highlighu of the Pre-Convention Institutes, 
Institute VI, Linguistics and Reading. Newark, Delaware: International Reading 
Association, 1966, pp. 4*25. The first part of the paper was also published in 
Elementary English 42, December 1965, 845-851. The second part nf the paper 
was delivered at the Annual Convention of the National Council of Teachers 
of English, Boston, November, 1965. 
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representation, and interest in the comparison of dialects of living 
languages. All of these interests fostered the development of phonetics 
« * structural linguistics as more exact sciences. It was entirely 
natural that linguists would seek, during this period, to makie sup- 
portable generalizations about the primacy of speech over writing. 
It was observed, for example, that even in historical linguistics it is 
necessary to interpret written records in terms of speech sounds be- 
fore a systematic description of the historical development of the 
language can be given. 

Although all the linguistic imerests o con- 
tinued to tfie pr^ent day, it has come to be recb^ increasingly 
since the late fifties that^hioh 

of prpducing adeiquate analyses orsyntax.^A^^ theories of 

grammar, including the fiansform^tional^^ have in common the 
procedure from syntax to speech and writing rather than the other 
way around. And, as s(K)_n asrpne vie^ writing as the 

end products of grammar rather than as the starting point for gram- 
matical analysis, it is inevitable that he will view the relationship of 
speech and writing to one another in a new light. 

The Primacy of Speech Redefined 

Speech is certainly primary and writing secondary in at least the 
following respects: (1) Speech in some form is probably more than 
a half million years old; writing is no more than one percent this 
age. (2) Every contemporary human society has one or more lan- 
guages, but of the thousands of such now in existience, a large ma- 
jority have no accepted system of writing. (3) The experience o£ 
individuals with unimpaired hearing, nervous systems, and vocal 
organs, who grow up in a society that has a system of writing, parallels 
the experience of the race, in that speech is acquired first and largely 
without conscious effort, whereas understanding of the writing 
system comes much later as a result of extended and intensive study. 
(4) In societies that have writing all normal adults have a working 
command of the spoken language, but only a minority have a com- 
parable command of the written language. 

These statements might be summarized by saying that speech 
generally enjoys a chronological primacy over writing. But it is 
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interesting to note that even this chronological primacy is not a 
\ necessary condition in the relationship of speech to writing. One who 
is totally deaf may be expected to learn to read and write before he 
learns to speak. Indeed, he may grow up as a deaf mute — one who 
; ^ * never learns to speak and is thus exactly comparable to the adult 
illiterate* who never learns to read and write. In the very interesting 
case of Helen Keller, who was rendered deaf and blind by scarlet 
fever before she was two y/;ars old, the primary system of representing 
I the English language was a tacdle sy^^^^ 

I ing language are formed by the finger of one persbri in contact with 
the hand of another. Braille became the secondary system^^ 
able in function to reading and writing for most people, and speech, 
which Mi&s Keller never acquired perfecdy, was a tertiary 

system for repi senting English. 
I In short, the observed relationships between speech and writing 

I will not justify our saying that speech ty the language or that writing 
f is merely a secondary representation of speech; If speech ti/^r^ the 
I language, then deaf mutes would be people who have never learned 
I a language— in spite of the obvious fact that some of them read and 
I write English, others German, others French* and so forth. We should 
I aliso be at a loss to explain how skilled readers can, within a given 
i period of time, identi^ through reading, a string of linguistic forms 
I that cannot possibly be uttered by the most rapid speaker in a com- 
; parable period of time* 

I The Limits of Phonemic-Graphemic Ck>rrespondence 

t Reappraised 

1 

I It is also easy to prove, in terms that would satisfy the most 

i exact physical scientist or mathematician, that neither writing nor 
' speech is a direct representation of the other. No set of rules of 
I phoneme-grapheme correspondence, however numerous or compli- 
j cated, can tell us how to pronounce all graphic configurations or how 
to spell all spoken forms. As an example of the former impossibility, 
consider <read> or <lead>. To read the first of these, we need to 
know whether it consists of verb + present, or verb + past. To read 
the second, we need to know whether it is a verb, or a noun. As an 
example of the other kind of impossibility, consider a homophone 
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like /red/* One cannot write this correctly unless he knows it to be 
adjective or, alternatively, verb + past. 



The Whole Word Fallacy in Reading 

I I have devoted so much time to refutation of what I shall call 

^ the phonic fallacy, because I believe that linguistics is popularly 

t understood to support it* However, it would be most unfortunate 

I indeed i^the preceding remarks weie un^^ 

I comfort to supporters of what I shall call the "whole word fallacy/' 

I 'I^is position is more ridiculous and more d^^ 

I phonic fallacy* It is more ridiculous, because it is based on a more 

I fundamental misunderstanding of the intmelations bet\veen Ian- 

I guage, speech, and writing than is phonics. It is i^ore dangerous 

I because it has been used fcn^ a Icmger period as oneif the methods j 

I of Ae basal readers, ivhich have been empl^^^ | 

I of instances in teaching American school children to read, 

1 Reading and Understanding 



In its most extreme, or, shall I saiy, crudest, form, the whole 
word position is that the English system of writing represent whole 
words which are conceived dt not as linguistic forais, but as some* 
thing called "meanings." Reading, then, is viewed as a proc^ of 
identifying meanings from their written representations. If this 
hypothesis were valid, a child confronted with a string of graphic 
configurations like <The dog ate the meat.> could demonstrate 
his ability to read by uttering "The canine quadruped devoured 
the flesh," or some other suitable paraphrase. Obviously, if our hy- 
pothetical child were able to perform such feafe consistently, we 
should be forced to conclude that he could read, but, at the same 
time, we should also have to say that he had not directly demonstrated 
his ability to read, but rather his ability to understand written 
English— a more complicated skill that is based on the ability to 
read. In fart, the only adequate response to <dog>, if one is to 
demonstrate that he can read it, is to identify the linguistic form it 
represents by producing the conventional sign for it in some other 
system of representation— as, for example, by uttering the syllable 
/do:g/- 
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The whole word fallacy, then^ is based on a confusion between 
reading and understanding. Reading is the identification of linguistic 
forms from strings of written configurations that represent them, as 
evidenced by producing the conventional signs for the 5ame linguistic 
forms in some other system of representation. Understanding a pas* 
sage of writing is the identification of the meaning of the linguistic 
forms that have been identified from die writing, as evidenced by 
producing, in any system of reprdentation, the conventional signs 
for different lingaUiic b^^ 
the language fo have "the saane iae 
read can read many sentences whose mwriiri 
unknown to him. I shall now do so: - 'Ilii^^ 
complex liable deaU with the difiFcreritiability of com 
tions, analytic continuation, the residue tteprem, smd cpnformal 
mapping/' In reading this sentence, fchad no diffiral^ whatever in 
identifying all the linguistic forms— both the wdrd^ 
structures— but I would find .it unpossiblc to produce a paraphrase 
that would be remotely satisfactoiy td a nmthem^tician. Hiat is, I 
read this sentence but I don't understand it 

Before turning to more specific matters, I shoiild like to dear 
up two possible misunderstandings that may derive from my effort 
to distinguish between reading and undentandihg. First, let me say 
that I think that understanding is of vitel importance. If one assumes, 
as I do, that any normal or above average child should be able to 
learn to read within two years, then most of the reading that he does 
from the third grade to the end of his formal education and beyond 
ought to have as its purpose the improvement of his understanding. 
But I also believe that to introduce this second goal before he has 
learned to read can only confuse him and delay his progress in learn- 
ing to read 

Second, there may be those who challenge the notion that dif- 
ferent linguistic forms are judged by native users of the language to 
have the same meaning. Isn't it true, they may ask, that two formally 
different statements never have the same meaning? This objeaion 
may be categorically disposed of: No, it is not true. If it were true, 
human communication would be impossible. Consider the case of a 
college student who is asked on an examination to discuss the mean- 
ing of Hamlet's third Soliloquy or any other passage from literature. 
If the objection expressed above were valid, the only correct answer 
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to the question would be a verbatim and letter-perfect quotation of 
the passage. Consideration of this and similar examples may lead to 
the formulation of a revised and weaker hypothesis to the effect that, 
although two formally different statements always have diflFerent 
meanings, there is a wide range of variation in the degree of differ- 
ence between statements. Although I believe in the validity of the 
qualification, its attachment to the false generalization will not enable 
us to account for examples of the type cited above, because, even 
thoiigh sonie paraphrases of Hamlet's third soliloquy might be 
judged superior to others, all paraphrases would still 
inferior to a verbatim quotatipn. In short, I believe that tfie cbrrea 
hypothesis about meaning is that some formally different stat^ents 
have the same meaning, whereas, among those that do not, there is a 
wide range of variation in the degree of difference in beaning. Only 
with some such assumption can we continue to p-ade examination^ 

Probably some of you agree with ray conclusions about the . 
inadequacy of both the phonic and the whole word methcKls btteach- 
ing elementary reading, but would hasten to poiht out that these are 
only two among a number of methods of reading instruction em- 
ployed in the basal readers. I am sorry to say that this argument 
reminds me of Stephen Leacock's description of an upright woman 
who raised her daughter according to the best Christian principles, 
then taught her Mohammedanism to make sure. The phonic and the 
whole word methods are contradictory. If one is right, the other must 
be wrong. To use both is to spend at least part of one's time teaching 
wrongly, so as to mislead and confuse the learner. If, as I hope I have 
demonstrated, both methods are based on fallacious theories, to use 
the two methods is to spend all of one's time teaching wrongly. What 
is needed at the outset is a better theory of the interrelationship of 
writing and speech. 

Linguistic Forms Variously Represented 
in Different Symbol Systems 

In the theory I have been king to develop, the term linguistic 
form is of critical importance. It is certainly not original to me 
having been used at least as early as in Bloomfield's Language in 
1953. Bloomfield defined linguistic forms as the grammatical units 
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of language, consisting of morphemes (the smallest meaningful units) 
and what he. called taxemes of order, selection (primarily of form 
classes and constructions), phonetic modification (by which the form 
of morphemes is modified when they enter into combination with 
.other morphemes), and modulation (i.e., intonation)* Probably no 
linguist today would analyze grammar in stria Bloomfieldian terms. 
Phonetic modification, for ex^tmple, would be anal^^ed n 
the grammar itself, but as part of the transition from language to 
speedi, known as morphpphonaniG5;.and:m ^aid have to 

be defined abstractly ct ieither 
intonation or punctuation. Th 
however,=Iitt not in sudi details but in the r^ 
or grammatical, level, of Vhich ^phonemic and grap^^ 
tions make up no part In the disa4ssiqm^^t^^^ 
field's chapter on "Meaning," the placeinent of ;tha_t the 
total book has been generally-Overlooked. It comes:^ 
the chapters devoted to phonetics and phbnemi^ and im 
before die chapter devoted to morphology. Moreover, although many 
Bloomfieidians have sought to avoid meaning altogether in their 
linguistic analyses, BIopmfidd7is explicit on the point diat meaning, 
regardless of how resistant it iiiay prove to analysis, is^^s^ indispens- 
able feature of every linguistic form. 

A linguistic form, then, is a linking of a tmit of meaning to a 
physical representation in terms of a conventional system such as 
speech or %vriting. Although some linguists have preferred to think 
of linguistic forms as physical units that signify meanings that are 
themselves non-linguistic, and others have thought of linguistic forms 
as semantic units that are identified by nonlinguistic physical con* 
figurations, I am of the opinion that it is preferable to think of 
linguistic forms as simultaneously having semantic and physical 
features, neither of which is paramount This may be explained by . 
the analogy of a coin, on which ''heads" represents the meaning, 
'"tails" the physical reptesentation. It would be absurd to speak of 
either side of the coin as the "real" coin> in contrast to the other 
foce' which is merely a secondary concomitant To improve the 
analpgy, we might imagine a country in which several national banks 
are authorized to strike coins. There is a prescribed national stanJard 
for the size, weight, and metallic content of each, denomination of 
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coin, but each bank may place its own design cm the two laces, so long 
as these ate always the same for the denomination strack by one 
bank and different for differmt denominations* We actually have 
something like this system, since the design on our coins are changed 
from time to time. In any event, without laboring the analogy 
further, tiie variant designs on the obverse £aoe of a given denomina- 
tion would conespond to the variant meanmj^ tiiat niay be associated 
with a given linguistic foim, whereu t^^^^^ the 
reyeiM i^^o^d^cco^ 
U^fuisti 

of a^imttim symt^^ 

identification ^f the linguistic fohn xa^o^^ 

same way that, shown^ com ^th a picture of Monticdlo on it^ one 
would know that tiierc iure other cbim o^ 

diat bear a corrttponding pic^ would 
be required of what app^ on ^^^^^^ 

though the ordinary uw?r of American coim would presumably have 
such knowledge. 

Further clarification of the concept, linguistic form, may be 
seemed by comparing it to a related but different concept commonly 
termed the "nonsense syllable " I must first comment on the singular 
ineptness witii which these units have been named. The term syllable 
suggests that they are phonological unite of a particular length, yet 
they may equally well be graphic configurations, and their length 
may range from less than a syllable to many syllables. The term 
nonsense indicates that they are devoid of meaning, but anyone who 
has encountered "burbled'* or "snicker-snack" in "Jabberwocky*' 
knows that this is not true. A better term than nonsense syllable 
might he pseudo linguistic form, since the term is meant to cover 
graphic or phonological configurations or sometimes graphic and 
phonological forms that are associated with one another, all of which 
are likely to be assigned to a common area of meaning by native 
users of the language, but have in common the fact that they do not 
represent any current linguistic form in a given language. Many non- 
English graphic configurations like <gough> do not correspond to 
anything in speech, since they have no linguistic form to serve as 
intermediary. We may unagine <gough> to be pronounced /gu: /, 
/gau/, /g3:f/, /g»f/, etc., indifferentiy, on the analogy of through. 
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bough, cough, and tough. Likewise, many non-English phonological 
configurations like /fort/ have no graphic correspondent fonns« We 
may think of /fort/ as beginning with <f> or <ph>, mih its 
vowel spelled <o . . . c>, <m>, and so forth. Furthermore, the' 
semantic featur^^l^ pseudo linguistic form is usually much less 
predse than that of a true linguistic form« It seems likely that many 
forms which finally attain linguistic status pass through a transitional 
stage as pseudo linguistic forms« 

Lii^;ui4dc Forms R^^darly Represented 

in Any Given Symbol System 

_* - ^ ----- ~ ~ . ~ - ~ - 

If both writing and speech are actualizations of linguistic forms 
and if neither is a reprcsmtatioh of the other, just where does this 
leave us as regards the tiKidiing of reading? In order to proceed, wc 
need to take into accoimt two apparcntl^^^ 

tics of rcpre^mtational totems: they arc always absolutely regular 
and absolutely arbitrary in terms of the units representecL We are 
familiar v;ith statements, that have often been ridictdcd by linguists, 
to the effect that English is not a phonetic language* If this statement 
has any meaning at all, it should mean that the linguistic forms of 
English are not consistently represented in speech by phonological 
symbols* Given the knowledge diat there is a linguistic form in 
English that means "canine quadruped," I might sometimes repre* 
sent it as /horrs/, sometimei as /n6rS9n/, and sometimes as /miirn/. 
If this kind of irregularity existed, spoken communication in Eng- 
lish would clearly be impossible. Parallel to the statraient that 
English is not a phonetic language is the often-heard allegation that 
the English system of writing is highly irregular. Once again, if this 
statement were at all meaningful, it should mean that the linguistic 
forms of English are not consistently represented by graphic sym- 
bols. I might represent the linguistic form that means ''canine quad- 
ruped'' as <horse>, <notion>, or <moon>, as the spirit moved 
me. If this kind of irregularity existed, written communication in 
English would be impossible. In short, where the question of regu- 
larity is concerned, die only hypothesis that niakes sense with re- 
ference to English speech and English writing is that both are 
absolutely regular representations of the English language. It does 
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not follow that either is a regular representation of the other, al- 
though, as will be pointed out as soon as we have considered the 
arbitrariness of representational systems, since English writing is 
alphabetic, diere is a degree of correlation between spoken and writ- 
ten symbols for the same linguistic forms. 

i 

Linguistic Forms and Learning to Speak 
and to Read 

Readers of linguistic litierature during the last forty yeaxs are 
probably more familiar with the concept that representational sys- 
tems are arbitrary than that they are regular. There is nothing in- 
trinsic in the linguistic form that means "'canine quadruped" that 
makes it essential for me to pronounce it /do:g/ and spell it <dog>. ' 
Except for the arbitrary conventions of English, I might alwaj^ pro- 
nounce it /mu:n/ and spell it <tab>. It fdlows that the learning 
of linguistic forms, which, I must reiSind you, consist of the link- 
ing of a meaning or meanings with ah arbitrary but' w regular 
representational configuration, must at fiiit consist of laborious trial- 
and-error imitation and memorization. This is what normal children 
do at the stage of learning to speak their native language, or what 
deaf children do in learning to read their native language- Gradually 
the child comes to recognize certain regularities within the grammati- 
cal system and the representational system— that, for example, there 
are a limited nuinber of different sounds in speech and that they 
occur only in certain patterns. From this point on, his progress in 
learning improves, because he can call into play higher mental facul- 
ties than mere imitation and memorization. 

The position of one who has already learned the grammar of a 
lanjguage through one of its representational systems and then turns 
to learning a second representational system for the same language 
he has been learning is quite different from the situation described 
above. The normal child who has learned to speak English and is 
proceeding to the study of reading and writing is in this second p 
tion* He can begin to learn to associate graphic configuration w*w 
linguistic forms that he already knows. Only after he has learned to 
read and write his own stock of linguistic forms should he be en- 
couraged to make use of reading to learn further linguistic forms. 
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How can the construction of reading materials take advantage 
of the fact that the child is already a native speaker of English? In 
the briefest possible terms, a set of rules can be devised, ordered from 
the most specific rules, that account for single morphemes, to the 
most general rules, such that, given the spelling of English mor- 
phemes, their spoken representations may be arrived at. The list of 
rules will be long, and it is not necessarily being urged that all or 
even any of these rules should be taught to the child. It is urged, 
however, that elemental reading materia^^^ be structured in 

terms of the rules. This principle does not prescribe any particular 
structure: Two organizations, of which one is the exact reverse of 
the other, might both be structured in terms of the rules« Once the 
rules have been set forth, however, it will be the responsibility of 
psychologists and classroom teachers to determine wJiich organiza- 
tion, deriving from the rules, is most conducive to learning. On 
this question, the linguist, as linguist, cannot be expected to have 
a valid opinion. 

Linguistic Forms and Other Units of Language 

If we are to come to a better understanding of the complex 
relationship between speech and writing, we need to characterize 
as accurately as possible those particular linguistic forms that are 
actualized as En^ish sounds and English letters, The phoneme 
of descriptive linguistics is entirely inappropriate for this purpose. 
Insofar as it may be useful at all, it is as a unit of speech rather than 
of language. Phonemes must bear a direct relationship to the sounds 
that one speaker of English utters, and they cannot, by their very 
nature, account for the morphological structure of his language or 
for the relationships between his speech and that of other speakers 
of the language, including that of speakers of other dialects. Graph- 
ernes, as units of writing rather than of language, are also inappropri- 
ate for similar reasons. 

Let us consider, first, how morphological structure is a factor 
in the determination of linguistic forms and therefore affects the re- 
lationship between speech and writing. The words metal, rebel, civil, 
Mongol, and cherub have the same vowel phoneme in their second 
syllables in most, if not all dialects of English. Yet in English spelling 
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the vowel of these second syUables is represented by five different 
letters. If we try to describe this situation in terms of direct phoneme- 
grapheme correspondence, we shall need five rules— one each to ex- 
plain the spelling of the unstressed vowel in each of these words. 
There are undoubtedly thousands of English words that present 
comparable problems, so that the student of English reading who 
follows stricdy the method of phoneme-grapheme correspondence 
will have to memorize the spelling o£ thousands' of apparently iso- 
lated examples. If, however, we xonsider the following words that 
are derived from: thMC in the original list-^me/aZ/t^^^^ civil- 
ian, Mongb/tan, and cA«rM6tc--^it is pbvidus that they contain five 
different vowels that are in a bonsistent relationship with the spell' 
ing. If we assume that meteZj for exainple, consists of the same lin- 
guistic forms (which would generally be called mor^Ao)>Aon<?m<ri), 
regardless of whether meteZ has /a/ in its second syllable when it 
occurs^alone or /«/ in its second syllable when it occurs as part of 
metallic, we shall be in a position to account relatively/simply for the 
spelling of the unstressed vowels in these and thousands of other 
words. In terms of practical applications of this principle it is sug- 
gested that, wherever other cohsid^ratibns (such as unfamiliarity of 
the derived form) do not militate against it, the longer derived 
form ought to be taught first, to exemplify the basis for the spelling, 
before the shorter base form is taught. 

Consider, next, such pairs oi words as defy, defies; rely, relied, 
and any number of other words that are spelled with <y> in final 
position, but <ie> in medial position. In such cases it is dear that 
English pronunciation signals the linguistic identity of the forms 
/difdy/ and /rildy/, even though these forms are spelled differendy 
as bases and as part of derived fonm in conventional English writ- 
ing. The method of phoneme-grapheme correspondence, which can- 
not take account of the morphological identity involved, will re- 
quire the memorization of long lists of words in which <ie> 
spells the diphthong /ay/ of defies rather than the vowel /i:/ 
of relieve. Recognition of a linguistic form (in this case a morpho- 
grapheme) that occurs in defy, rely, and derived words that contain 
these and similar elements would obviate this difficulty. The practi- 
cal application of this principle would be to teach base forms 
like defy and rely first; then to teach a simple rule by which deriva- 
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tives are formed from such bases, rather than attempting to teach 
derivatives as independent, unrelated forms- The correct procedure 
has always been followed by reasonably intelligent teachen, but it is 
' important to observe that it is an outright contradiction of the 
method of phoneme-grapheme correspondence. 

From what has been noted up to this point, it should be obvious 
that the linguistic forms that are represented in English speech 
and writing consist in part of morphophonemes that are different 
from the phonemes employed by most, if no^^ 
tain words, and in part dt mo^^^ 
the graphemes emjployied in ODnvendonal^^ 
tain words. It remains to consider hpw^^^^ difference is at-fact^^ 
in the determination of linguistic foims ancl therefore affects the 
relatiomhip between speech and iv^^^ 

Let us consider three examples, presjented fin 
form: 1) <cant>, meaning "to tilt or slaSt,^ b^^ : alternatively, "a 
jargon," 2) <can*t>, the contraction of can aiid no^> and S) <Kant>, 
the German philpsopheri The first is pronounced /kamt/ in most 
dialects of English and America; the second is prbnoimced /kxnt/ 
in the majority of American dialects, but /l^:nt/ in St^ 
em British and a few American dialects; in the third form, these 
vowels are reversed for many speakers, so that the pronunciation 
/ka:nt/ prevails in America, but /kaent/ is the only pronunciation 
given by Daniel Jones for Standard Southern British, Clearly there 
is a linguistic difference among these three forms, and English writ- 
ing represents this fact by employing tHree different spellings for the 
forms. In the commonest varieties of British znd American speech, 
however, only two different pronunciations are employed, Britain 
equating forms 1 and' 3, America equating forms 1 and 2. English 
writing spells all three forms differently, in order to show that they 
contain three different diaphonemes. Diaphonemic spelling enables 
an American reader to associate the "broad a" pronunciation with. 
<Kant>, and the British reader to associate it with <can't>. 

The opposite of this situation may be illustrated by the forms 
pronounced /wayz/, /sayz/, and /ayz/ (that is, the verb-forming 
suffix,) The first and second are spelled <wise> and <size> on 
both sides of the Atlantic The verbal suffix is spelled <izc> in 
America, but <ise> in England, The pronunciation of the suffix in 
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both countries reflects the linguistic identity of the form, and the 
different spellings are a matter of variation in written dialects. All 
""tEree forms contain the same diagrapheme, as indicated by their 
pronunciations. 

We can now say that the linguistic forms that are reprwented 
in English speech and writing consist in part of diaphonemes that are 
different £n)m the phonemes employed by some speakens in some 
words and different from the phonemw employed by other speakers 
in other words, and in part of diagraphemes that are different from 
the graphemes employed in conventional English spelling in certain 
words. Combining feis condusion with ^^^^ 
we migbt say that Englbh spelling^ 

but we cannot say that thelling^^^ in speech 

and writing are Miamorphc^phpphoneme^^ or the like. Actually 
the linguistic forms repr«ented in speech and writing include some 
diaphoriemw, some dia^phemes, some morphophonemes, some 
morphc^phemes, an4, in al th(^e cfethat linguists have thus far 
emphasized, where there is a one-for-dne correspondence between 
phoneme, linguistic form, and grapheme, some mere graph- 
ophonemes. We need a name for the dass of which these various 
"emes" are members, and we cannot continue to call it merely 
"linguistic form," because there are many other linguistic forms, such 
as "noun," that are not represented directly by phonemes and graph- 
emes. Under these circumstances, I shall venture to coin a new term, 
linguon, to signify the smallest linguistic unit, such as actualized by 
phonemes in speech and by graphemes in writing. The term is 
formed on the analogy of pro/on, electron, neutron, etc. in physical 
science, and is similar to such terms as phonon, morphon, lexon, and 
semon, that are used in stratificational grammar. 

The abstract nature of such a concept as "the English language" 
cannot be overemphasized here. Just as one cannot meaningfully 
say, "I drive the American automobile," so he oiight to recognize 
that when he says, "I speak the English language," he is employing 
an oversimplified statement to express some such notion as, "I em- 
ploy a system of speech that is derivable by a list of rules from an 
abstract structure known as the English language." In terms of the 
analogy, a given dialect is like a particular make of automobile, say 
Buick, and my idiolect is perhaps analogous to a particular 1949 . 
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Buick sedan I once drove. If we wishjto discuss the American auto- 
mobile in the abstract, we may employ such terms as battery, spark- 
plugs, brakes, etc., each of which may be thought of as analogous to 
morphophoneme, diagrapheme, etc Linguons, in these terms, cor- 
respond to automobile parts^ without reference to the make o£ car 
or the function of the part. 

I should like to test the linguon hypothesis against a particularly 
recalcitrant body of data: words that contain one of the linguons' 
//a://, //o://, or //o//. These words are spelled with <a> 
<au(gh)>, <aw>, <o>, or <ough>, and pronounced with threci, 
two, or one low back vowel phoneme in difFereiii dialects, with 
considerable variation, in America at least, in the incidence of these 
phonemes in different words. In order to make the body of data more 
manageable, only monosyllables containing no more than one post- 
vocalic consonant have been studied. Such an arbitrary restriction 
may, of course, either simplify or complicate the rules that must be 
adduced to acc oun t Tor sound-to-spelling correspondences. Any the- 
ory of these correspOiiJences must, ultimately, account for all the 
data. 

It may be asked how one can determine what linguons a word 
contains, since linguons are often not identical to English graphemes 
or to the phonemes employed in a particular idiolect. This is a 
particular instance of the general question, how does one formulate 
a hypothesis, to which th^ answer is that no one knows. In this 
particular case, one would, of course, assemble the words under study 
in their graphic representations along with their principal pronuncia- 
tions as indicated in dictionaries, linguistic atlases, and other avail- 
able sources. He would then postulate the linguon constituency of 
each word in a manner that seemed likely to permit the statement of 
linguon-phoneme and linguon-grapheme correspondences in terms 
of the smallest number of rules. One can never be certain that he has 
found the best formulation — only that one particular formulation 
is better than another. Thus, it might seem natural to suppose that 
the words for, nor, Thor, tor, and war contain the linguon //o://, 
since all are pronounced with /o: / in dialects that have this phoneme. 
If we postulate this linguon in these words, however, we shall require 



3 Linguons will be written between double virgules. 
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the following rules to convert the linguon into the proper phonemes 
and graphemes: 

■(2)//D://-».<a>[w_rj 

(3) //D://-><o>[_jj 

Of these rules, (1) is required for other words with //d://, and 
so its statement here does not represent any addition to the required 
set of rules. Rules (2) and (3). however, are not needed for any other 
words, and may be described as due to our decision to assign //o: // 
to the words in question. If we had postulated //o// in for, nor, 
Thor, tor, and war, we should have needed the following rules to 
convert the linguon into the proper phonemes and graphemes: 

(4) //3//->/o:/[-r] 

(5) //3//-><:o> 

^"le (5) is required for other words with //o//, but rule (4) 

is necessitated by the assignment of //d// to the words in question. 
Thus, we see that it will be better to assume that for, nor, Thor, tor, 
and war contain //d// rather than //d://, because to do so will 
enable us to convert linguons into the proper phonemes and graph- 
emes with one fewer special rule. 

Some 225 monosyllabic words containing no more than one 
postvocalic consonant phoneme, but containing one of the three 
vowel linguons in question have been studied. Of these 16 contain 
//a://, including ma, pa, calm, palm, par, tar, and ten other words 
with postvocalic r. Another 131 contain //d//, including pop, top 
(and 11 others with postvocalic p), pot, tot, (and 12 othew with 
postvocalic t), botch, notch, Scotch, cock, bock (and 10 othew with 
postvocalic A), cob, bob (and 10 others with postvocalic b), pod. Tod 
(and 8 others with postvocalic d), dodge, lodge, hodge-podge, tog, cog 
(and 7 others with postvocalic g), Tom bomb, Don, John (and 5 
others with postvocalic n). Poll, doll (and 3 othew with postvocalic 
/), tong, bong (and 8 others with postvocalic ng), doff, golf, scoff, off, 

•Rule (1) should be read, "The linguon long open o is actualized as the 
phoneme long open o; rule (2) as, "The linguon long open o is actualized as the 
grapheme a in the environment following the linguon w and preceding the 
linguon r." 
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Goth, moth, wroth, toss, boss, (and 3 others with postvocalic s), posh, 
bosh, josh, gosh, of, Oz, tor, nor, for, and Thor; watt, squat, watch, 
squad, wan, wash, squash, was, and war. The remaining 78 contain 
//o://, including taught, caught, naught, aught, Maugham, and 
Vaughan; ought, bought (and 4 others with postvocalic f), Sauk, auk, 
baud, daub, Maude, Paul, maul, Saul, pause, and gauze; hawk, pawed, 
cawed (and 6 others with postvocalic pawn, dawn {znd 4 others 
with postvocalic n), shawl, yawl, awl, paws, taws (and 6 others with 
postvocalic z), (Bryn) Mawr, paw, taw (and 12 others with final 
//d://); talk, chalk, (and 3 others with postvocalic k), tall, call (and 
8 others with postvocalic t). 

It is found that 21 rules are needed to convert the vowel linguons 
of these words into their correct English graphemes. Of these 21 
rules; 18 relate to the linguon //o://, two relate to //o//, and one 
relates to //a://. The rules follow: 

(1, 2) I /oil/ <au> [taught, caught] 

(3) //d://-><ou> [— X + ]r 

(4) //D://-^<au> [_X] ' 

(5) ll^'^ll-^ <awe> [awe] 

(6-10) /l^^ll <aw> [shawl, yawl, awl, Mawr, hawK] 

(ll,12)//D://-><aw> [_+,~J^] 

(13-16) I jo: 1 1 <au> [Paul, maul, Saul, haul] 

(17) //D://-^<a> [_1] 

(18) lfo:l/'^<m> 

(19) //D//-><a> -[w_] 

(20) //D // <o> 

(21) //a://-><a> 

These are ordered rules, which is to say that they must be 
applied largely in the order in which they have just been presented 
Specifically, rules (14) must be applied in that order with reference 
to one another and must precede rule (18)'. Rule (5) must precede 
rules (6-12) and rule (18). Rules (6-10) must precede rules (7-18). 
Rules (11-12) must precede rule (18). Rules (13-16) must precede 
rules (17-18). Rule (17) must precede rule (18), and, finally, rule 
(19) must precede rule (20). 

' 4//X// is a linguon represented by <gh> and /0/ (U, "lero"). //+// i« 
a linguon representing morpheme boundary. 
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Turning to the conversion of these vowel linguons into the 
phonemes of my idiolect, I find that 20 rules are needed. Since I 
have only two vowel phonemes, /a:/ and /d:/, in this phonetic area, 
I need oi^ly two rules for //a:// and one rule for //o://. Seventeen 
rules are required, however, to explain which words with //o// are 
pronounced with /a:/, which with /o: /. 

0) //a://-^/D:/ [_+] 

(2-7) //3 // /a: / [doff, Goth, posh, bosh, josh, gosh] 

(8-15) //o // /o:/ [mock, dog, log, fog, hog, gone, on, s:olf] 
(16-18) [_r,-ng,~r|5 

(19) //D//-^/a:/ 

(20) Ihll^l^l^ 

The number of rules liecessary to make these convenions is due 
in part to the mixed character of my idiolect. The rules make clear 
something that I had not previously known: In words that I learned 
in my native dialect area, rules (16-19) plus one additional rule 
(18a)— //o// /o:/ [_g]— will account for all of these //d// words 
except mock, gone, on, and golf . My pronunciation of mock is prob- 
ably a folk-ctymological back formation bom mawkish, and golf 
could probably be accounted for in a study that includes rules for 
consonant linguons by a rule that deletes //I// in certain phonetic 
environments, after which golf is accounted for by rule (18). Only 
gone and on seem to have'been anomalies in my native dialect. Thus, 
if the effects of dialect mixture are eliminated, only 7 rather than 17 
rules are required to account for //d// in my native dialect. Standard 
Southern British and similar dialects of American English would 
require only rules (16, 20). Northern Middle West dialects in which 
//d// becomes /d:/ before //r//, otherwise /a:/, would require 
only rules (16, 19, 20). Dialects like those of Western Pennsylvania 
and some parts of the Far West, that have only one low back vowel 
phoneme, would require only three rules, probably of the form, 
(1) //a:// /d/, (2) //d:// ^ /d/, plus rule (20) from above. 

Only nine rules are needed to convert the vowel letten of these 
words into the correct linguons: 



" 1 1^1 1 represents any voiceless fricative. 

•This rule is to be read, ''Replace linguons with phonemes.' 
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(1) <ou>-*//d:// 

(2) <o> -*//d// 

(3) <au> //d:// 

(4) <aw>->//D://- 
(5.6)<a> -*//D://[_lk,_ll] 
(7, 8) <a> //d // [w_, qu_] 
(9) <a> -*//a:// 

It should be noted that, in a system that converts consonant 
graphemes int^ linguons, rule (8) will be unnecessary, since <qu> 
will already have been converted into //kw//. 

Fifteen rules are needed. to convert the vowel phonemes of my 
idiolect into the linguons of English in these words: 

(1,2) /o:/^ //a:// [ma, pa] 

(3-6) /d:/-*//o // [mock,gone, on,golf\ 

(7) ' /3: / / / / [(B^^) Mawr] 

- (8JJ)^>:/_^7/D7/_[_g,-Jig,-J:^ 

(12) /o:/^//o:// 

(13, 14) /a:/^//a://[_r,_lni] 

.(15) /a:/^//D// 

- Rule (3) is necessitated by the mixed nature of my idiolect, and 
rule (6) would not be required in a study that included rules for con- 
sonants, since it would come under rule (11) after the deletion of 
/I/. Standard British English would require only rule (7), rule (10), 
and a rule of the form /-/ to indicate the same relation- 

ships. The simplest form of Northern Middlewest dialect would 
require rules (7)» (10), and (12-15) — a total of six rules. Dialects like 
that of Western Pennsylvania would require a much longer list 
of rules» that will not be specified here, in order to sort the one 
phoneme /of into three linguons. 

It remains to inquire about the relative difficulty of converting 
writing to language to speech in these words, on the one hand, as 
opposed to converting speech to language to writing on the other. 
The following table indicates the number of rules required to per- 
form these operations in the case of my idiolect, of my native South 
Midland dialect, of the simplest Northern Middlewest dialect, and of 
Standard Southern British: 



2SS 



THEORETICAL MODELS AND PROCESSES OF READING 





Graph. 




Ling. 


Graph. Phon. to 


Ling, to 


Phon. to 




to Ling* 




to Phon. 


to Phon. Ling. 


Graph. 


Graph. 


Reed 


9' 


+ 


20 = 


= 29 15 + 


21 = 


= $6 


S. Midi. 
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N. Midw. 


9 


+ 


6 = 


= 15 6 + 


21 = 


= 27 


British 


9 


+ 


2 = 


= 11 S + 


21 = 


= 24 



Column 3 is the total of columns 1 and 2, and column 6 is the 
total of columns 4 and 5. It will be observed that the two total 
columns indicate that it is always easier to move from writing to 
speech than it is from speech to writing. The differences are greatest 
for the relatively "pure" dialects. Since elementary school children 
ordinarily have much less dialect mixture than adults, the figures 
for the pure dialects assume increased importance. Of course, we 
cannot know at this stage of our research whether these relationships 
will hold when a larger segment of the language is studied. 

Superficially these figures suggest the intuitive reaction that it 
is easier to learn to read than to write. This interpretation will hold, 
however, only in the normal situation of a subject who knows the 
spoken language and is trying to learn the written language. If we 
assume a formerly deaf person who can read and write and is trying 
to learn the system of English speech, the same figures suggest that it 
is easier to learn to speak than to comprehend spoken English. One is 
reminded of Abe Burrows' statement, 'i speak French, but I don't 
understand it"' 

In conclusion, what has been presented here is what I take to be 
a set of facts about the relations of speech and writing to a small seg- 
ment of the English language. What the implicatidns of these facts 
may be for the organization of reading materials and for classroom 
procedures in reading instruction will have to be hypothesized by 
psychologists and reading experts and tested in the laboratory and 
the classroom. These are not matters upon which linguists may 
safely pontificate. 



Psycholinguistic Implications for a 
Systems of Communication Modef ^ 

Robert B. Ruddell 

University of California at Berkeley 

THE ROLE of psydiolinguistics in studying language skills learning is 
undoubtedly more powerful than either that of linguistics or psy- 
chology considered separately* Although the linguist has offered a 
description of language competency through possible systems for 
describing and generating sentences and the psychologist has pur* 
sued learning theory from various viewpoints/ the psycholinguist 
is interested in exploring the psychological reality of linguistic de- 
scriptions. In brief, the viewpoint of the psycholinguist as described 
by Miller is that of accepting ''a more realistic conception of what 
language is'' (3). A major goal of the psycholinguist which may be^ 
realized in the distant future -is the development of a theory or 
theories of language performance. 

The relationship between psycholinguistics and reading in- 
struction is apparent if one views the former discipline as develop- 
ing an understanding and explanation of language processing and 
the latter as having its central focus on the enhancement of the 
ability to decode and comprehend language. This relationship is 
even more obvious as one considers the definition of reading as 
a complex psycholinguistic behavior which consists of decoding 
written language units, processing the resulting language counter- 
parts through structural and semantic dimensions, and interpreting 
the deep structure data relative to an individual's established ob- 
jectives. 

A central problem, however, in attempting to relate the find- 
ing of linguistics and psycholinguistics to the language skill of 
reading is ironically that of communication. The many dimensions 

1 Reprinted from Psycholinguistics and the Teaching of Reading, Kenneth 
S. Goodman and James T. Fleming* editors. Newark, Delaware: International 
Reading Association* 1969, 61*78. 
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of these two disciplines have caused the reading specialist and read- 
ing researcher to ask how the multitude of individuar components 
are related to one another and in turn to language skills develop- 
ment. The purpose of this discussion is to provide an overview of 
selected linguistic and psycholinguistic variables related to decoding 
and comprehending language, to briefly examine their psycholog- 
ical reality, and in summation to incorporate these variables into a 
systems of communication model* 

TransformaticMial and semantic theories have proposed that lan- 
guage may be viewed on several levels. The first level is considered 
to be the surface structure and encompasses morphemic Mid synactic 
structures which are realized in the form of the graphei£ic, morpho- 
graphemic, phonemic, and morphophonemic systems. It is at this 
level that reading instruction considers the decoding process* The 
second level consists of structural and semantic readings which make 
provision for processing language for interpretation/ The various 
transformational and rewrite rul^ and the structural reading, as 
well as an individual's mental dictionary of semantic readings, are 
considered to be incorporated into this level* 

The third and least-understood level consists of the deep struc- 
ture of language where it is hypothesized that the syntactic and 
semantic components of the language are integrated for language 
interpretation and stored in memory* This article will initially 
examine the decoding process, representing one dimension of the 
surface structure level. Next, the comprehension process encompass- 
ing the syntactic dimension of surface structure, the structural and 
semantic readings, and the deep structure will be considered* A 
minor emphasis will be given to the role of affective mobilizers 
and cognitive strategies in language processing* And finally, a sys- 
tems of communication model will be presented to summarize the 
discussion relative to reading and language skills processing. 

The Decoding Process 

One of the central tasks of early reading instruction is that of 
discovering the nature of the correlation between printed units and 
their oral counterparts* Instructional approaches have placed vary- 
ing degrees of emphasis on a variety of decoding units. These include 
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careful control of "regularities" and "irregularities" in grapheme- 
phoneme correspondences, notably vowels; spelling sound units 
which are related to an intermediate level unit known as the mor- 
phophoneme; and a phonologically based unit known as the vocalic- 
center group which closely approximates the syllable and in certain 
instances the smallest significant meaningful language unit or mor- 
pheme. 

Most reading programs place some degree of emphasis on these 
various units at some point in the program although the exact 
structure and sequencing of these units may not always be obvious. 
Nevertheless, decoding skills have been taught successfully by plac- 
ing special emphasis on one or a combination of these units. Per- 
haps a more scientific statement would be that children have learned 
to decode while being instructed through these various approaches. 
The latter statement leaves open the possibility that in some manner 
children arc independently able to arrive, at an optimal decoding 
unit depending upon their own cognitive strategy and the particular 
decoding approach used. But the key question at this point asks 
what research evidence is available to support a particular perceptual 
unit or units leading to decoding skill development in reading in- 
struction. Parallel questions not considered in this discussion ask if a 
variety of units should be considered in the instructional program, 
at what point in a developmental sequence should they be intro- 
duced for maximum utilization, and is there any relationship be- 
tween specific linguistic units and learner characteristics. 

Grapheme-phoneme correspondences. The recommendation 
that initial words be introduced on the basis of grouped grapheme- 
phoneme consistencies has been proposed by Soffietti (47\ Fries (/2), 
Smith (49), Hall (20), and Bloomfield (4). These individuals have 
expressed the opinion that the inconsistencies of the English orthog- 
raphy place a limitation on the acquisition of sound-symbol corre- 
spondences as presently developed in widely used reading textbooks* 
Although the results have been inconsistent in investigations varying 
the degree of emphasis on sound-symbol correspondences and related 
generalizations, some early studies have revealed superior results 
fDr phonic emphasis at early grade levels, particularly in word recog- 
nition (3, 26, 48). More recently the work of Hayes (22), Rud- 
deU {40). Hahn {19). Tanzcr and Alpert {51), Mazurkiewicz {29). 
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and Downing (9) have lent support to the value of greater consis- 
tenq^ in the introduction of sound-letter correspondences. Addition- 
ally, the consistent replication of research findings discussed by 
Chall (6) also supports the logical expectation that an approach to 
decoding which helps the child grasp the nature of the English 
writing code would be of value. 

From the standpoint of information transfer the research by 
Samuels and Jeffirey (43) emphasizes the value of sound-letter cor- 
respondence units- In their research f^uedo letters were designed 
to represent English phonemes and Kindergarten subjects were 
taught to decode on the basis of sbund-letter correspondences and 
on the basis of "whole words-" The findings indicated that subjects 
taught by the first method were more eff«:tive in transferring their 
skills to "new words** than were those subjects taught by the second 
method- The emphasis on individual correspondences appears to 
provide a lower error rate and more effective decoding skill than 
does attention to word identification based on single featues« 

In a later study the same researchers (23) replicated aspects of 
the-above study with similar findingi- However, they attributed 
their results in part to one aspect of the experimental treatment 
which taught the subjects to blend phonemes represented by the 
I»uedo letters into words- These findings are similar to those of 
Silbennan (44) in that subjects were unable to transfer correspon- 
dence information to new words unless they had received phonic- 
blend instruction- The findings may be interpreted to suggest that 
sound blending places the phonemes in a natural sound-unit con- 
text constituting a more elaborated decoding unit which is of value 
in transferring sound-letter correspondence information to new letter 
patterns and words* 

MorphographemiC'morphophonemic correspondences. If a 
decoding program is to account for the nature of the English writ- 
ing system, it is necessary to consider spelling units or letter pat- 
terns which provide for prediction of sound correspondences beyond 
the grapheme-phoneme correspondence level- Venezky (52), Ward- 
haugh (5i), and Reed (38) have discussed this concern with reference 
to the morphophoneme- This unit represents an intermediate unit 
between the phoneme and morpheme and may be thought of as a 
sound-spelling pattern unit or morphophonemic-morphographemic 
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system. For example, in considering the words "extrraic" and **cx 
tremity" one might point to the second e grapheme and note that 
there is little regularity in its representation of a given sound. How- 
ever, when one considers these two words on the morphophonemic 
level, a very regular pattern is immediately obvious. In the altern- 
ations extreme^extrraiity, obscme-obscenity, supr^e*suprmiity, one 
observes a consistent shift in the sound value (/iy/ to /i/) with the 
addition of the suffix Although some reading programs have 
developed a few alternations— such as that found in the final e 
marker (stt /i/, stte /ay/) — ^very little consideration has been given 
to detailed study and research in this area. 

Venezky has emphasized that a distinction needs to be made 
between spelling-sound patterns based on the spelling system and 
those based on phonological habits« In the first case children prob- 
ably need to be taught the generalization that the letter c represents • 
/s/ when followed by e, i, or y (e.g., city/sitiy/) and represents /k/ 
otherwise (e.g., cat/kaet/). However, the generalization that final 
consonant s is pronounced as /z/ following voiced sounds (e.g., dogs 
/z/), as /d z/ after /s, z, 5, z, c, J/ (e.g., buzzes /a z/) and as /s/ in all 
other contexts (e.g., hop5 /s/) is phonological in nature. For this 
reason the native speaker will automatically produce this change and 
there would seem to be little need to teach it 

An intensive research effort is needed to ocamine the contribu- 
tion of the value of morphophonemic generalizations for reading 
instruction. One basic question might explore the possible advan- 
tage of near simultaneous introduction of contrasting letter patterns 
representing different but consistent vowel values (e.g., bat, bate), 
in contrast to sequencing grapheme-phoneme correspondences on 
the basis of "consistent" vowel correspondences (e.g., bat, mat), as 
is the case in many recently published reading programs. The re- 
search by Levin and Watson (25), although limited in scope, has 
demonstrated possible value in establishing a "set for diversity*' in 
decoding and may be interpreted to lend some support to the former 
consideration. 

Vocalic-^center group, morpheme. Hansen and Rodgers {21) 
have posited that a linguistic unit identified as the vocalic-center 
group provides for high transfer value in decoding. This unit de^ 
fined as "a vowel nucleus with 0*3 preceding and 0-4 following con- 
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sonants'' (39) is phonologically rather than semantically based In 
most cases, however, this unit would parallel that of the syllable as 
defined by the lexicographer. The rationale for considering such a 
unit is that phonological segmentation is of greater significance 
than morphological segmentation for the early reader. Rodgers has 
reported one experiment in which children were asked to repeat 
disyllabic words (e.g., toas-ter) and bimorphemic words (e.g., toast-er) 
after the investigator. Their errors were found to favor redivision 
^long the syllabic or phonological rather than along morphological 
breaks. It should be pointed out, however, that many words classified 
along phonX>logical boundaries (e.g., quicWy) will also be classified 
in an identical feshion along morphological boundaries (e.g., 
quick-ly). 

Other research, notably that of Gibson and her colleagues (14), 
has explored the presence of a higher order unit formed by grapheme- 
phoneme correspondences. This research has demonstrated that chil- 
dren in the early stages of reading have developed higher-order 
generalizations which provide for decoding pseudolinguistic letter 
patterns following English spelling expectancies. The children ap- 
peared to perceive regularities in sound-letter correspondences and 
transfer these to decoding unfamiliar trigiams even though taught 
by what the researchers refer to as the "whole word" approach. 

Additional work by Gibson, et al. (ii), has demonstrated that 
adult subjects perceive pseudolinguistic trigrams more easily when 
they follow English spelling generalizations or pronounceable units 
(e.g., BIF) than when they are less pronounceable (e.g., IBF) or 
more meaningful (e.g., FBI), Because the task of the reader is that 
of decoding written letter patterns and transferring them into oral 
counterparts, pronounceable letter combinations would seem to be 
of significant value. On the other hand, meaningful trigrams, such as 
FBI, require the reader to work with three units rather than one. 
It was noted that the latter type of trigram was more easily recalled 
than the pronounceable unit. The ease in recall of the meaningful 
unit was attributed to known and exhaustible storage categories 
while the pronounceable trigram syllables would call for an ex- 
tremely large number of categories and be more difficult to retrieve. 
The researchers concluded that pronoiinceability was the better 
grouping principle for reading. This conclusion lends support to the 
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validity of the previously discussed vocalic-center group and in cer- 
tain instances the corresponding morpheme. 

At this point the discussion has considered several decoding 
units and their psychological real value for developing decoding 
skills. It would appear that the following units are psychologically 
real decoding units as used by early readers: grapheme-phoneme 
correspondences; morphographemic-morphophonemic patterns; and 
vocalic-center groups and in some cases corresponding morphemes* 
^Upon-initial-examination the above , units appear to be mutually 
-exclusive. This condition may not be so obvious^ however, when 
operational ized in the instructional program. The great majority of 
linguistically influenced programs which attempt to control Jpr 
sound-letter correspondences do not teach correspondences in isola- 
tion. For the most part, this learning is accomplished through initial 
consonant substitution, final consonant substitution, and vowel sub- 
stitution contrasts. For example, the matrix in Figure 1 accounts for 
emphasis on initial consonants b/b/ and m/m/ in context; medial 
vowels a/ae/ and i/i/ in context; mrophophonemic pattern contrast 
with a vowel shift from /ae/ to /ey/; and utilizes the vocalic-center 
groups and corresponding morphemes* 

Figure 1. Commonalities In Decoding Units 

-at -ate 4t 
b- bat hate hit 
m- mat mate mit 

This example greatly oversimplifies the discussion but serves to 
illustrate the operational economy which is possible in teaching 
various decoding generalizations. Most programs, however, attempt 
to place specific emphasis on a particular unit of analysis by con* 
trolling letter-sound relationships with substitution of coitespon- 
dences in initial, medial, and final positions. 

It is thus possible to view the decoding process as establishing 
an understanding of the relationship between grapheme-phoneme 
correspondences, which form the larger morphographeme and mor- 
phophoneme units which, in operational form, can in turn formulate 
the pronunciation of the vocalic-center group and, in some instances, 
the corresponding morpheme. 
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The Comprehension Process 

In examining the process of comprehension the two general 
areas of relational meaning and lexic^ meaning are of primary 
concern. With the former^ one is concerned with die importance of 
structural relationships in sentences; and with the latter, the im- 
portan'ce of semantic considerations realized through denotative and 
connotative meanings and nonlinguistic signs. 

Research related to the comprehension process has been 
prompted by the extensive sentence knowledge which the English 
speaker possesses. For example, he can recognize g^rammatical from 
nongrammatical sentences, The car struck the tree venus The struck 
tree the car; comprehend diflFerent sentences having the same con- 
stituent structures, John is eager to please versus John is easy to 
please; identify ambiguous sentences with identical surface struc- 
ture. They are frying chickens verjim They are frying chickens; 
and understand sentences with similar meaning but possessing dif- 
ferent surface structures. The girl struck the robber versus The 
robber was struck by the girl Additionally, the English speaker can 
comprehend as well as generate a phenomenally large number of 
novel sentences. These facts alone suggest that language production 
and comprehension must be characterized by a rule governing nature. 
But what evidence is present which will provide for the validation 
of language generalizations proposed by language scholars? 

Relational meaning— surface structure.. Recent psycholinguis- 
tic research has sought to explore the psycholo^cal reality of surface 
structure constituents or the way in which language patterns tend 
to "chunk" into syntactic categories. Glanzer {16) has shown that 
pseudosyllable-word-pseudosyllable pauems are more easily learned 
when the connecting word is a function word (e.g*, of, and) than 
when it is a content word (e.g., food). This finding supports the view 
that the resulting constituent group is a more natural word group 
and thus more easily processed. 

The work of Johnson {24) dealing with a paired associate learn- 
ing task has shown that adult subjects make a larger number of 
recall errors between phrasej (e.g.. The valiant canary . . . ate the 
mangy cat.) than within phrases (e.g.. The . . . valiant . . . canary, 
eta). This finding suggests that phrases may operate as psychology 
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ically real units. The experiment of Fodor and Bever (11) ako sup- 
ports this.contention. In their investigation, a clicking noise of brief 
duration was made as a sentence was read. Regardless of the place- 
ment of the click (e.g., during a word occurring immediately befa c 
or after a phrase boundary), the subjects indicated that the c'- k 
occurred at the phrase boundary. Thus their conclusion supports the 
viewpoint that perceptual units correspond to sentence constituents 
as designated by the linguist. 

The recent work of Ammon (1) has revealed that third 'grade 
and adult subjects require more time to process and respond to 
phrases. Suci et al (50) reported similar findings, thus providing ad- 
ditional support for smtence constituents as meaningful processing 
units. - 

RelatioMl meaning--deep jtructure. The transformational 
theory has proposed that sentences are processed from the surface 
structure level to an underlying or deep structure for comprehension 
purposes. This deep structure is realized through transformational 
and rewrite rules and is then integrated with the semantic com- 
ponent to convey leaning. 

The work of Miller (32) has demonstrated that when subjects 
are asked to transform sentences from one form into another (e.g^, 
active affirmative to jxassive or active affirmative to passive nega»ive), 
a positive relationship is present between transformation time and 
the com;Jexity of the transformation. This finding supports the con- 
tention that transfoi^ations possess psychological reality in that the 
greater the number oiE transformations the greater is the distance 
between the surface and deep structure of a sentence. 

Mehler (30) has shown tiiat after subjects have been asked to 
memorize a series of complex sentences varying in grammatical type, 
diey tend to recall the sentence but in a simpler grammatical form. 
For example, a sentence in the passive may be recalled in its active 
form. These findings suggest that a recoding of tiie sentence has 
occurred and that the semantic form is maintained but the deep 
syntactic marker indicating the passive form has been forgotten. 

The role of transformations in sentence comprehension has also 
been demonstrated in Uie research of Gough (18) and Slobin (4S). 
These researchers have shown that sentence comprehension varies 
in inaeasing difficulty (speed in determining trutii value of sentence) 
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in the following order— active affirmative, passive, negative, and pas- 
sive negative. Thus, the available evidence does give support to the 
reality of deep sentence structure. Additional support will be derived 
from the discussion of short- and long-term memory presented later 
in this p'.per. 

Lexical meaning. It should be obvious at this point that this 
discussion of surface and deep structure has placed little emphasis on 
the role of lexical meaning. Some evidence is present in the pre- 
viously discussed work of Gough (18) and Slobin (46) to suggest 
the importance of this language component It is of interest to note, 
for example, that passive sentences were comprehended with greater 
ease than negative sentences even though the former are thought to 
be syntactically more complex*. This unexpected finding may be at- 
tributed in part to the semantic difference between the passive and 
the negative and to the semantic similarity bcwteen the passive and 
the active. In instances requiring a true or false determination, nega- 
tive sentences seem to be difficult to comprehend. Slobin has empha- 
sized that not only is syntax important in comprehending sentences 
but semantic considerations must also be accounted for. His research 
has shown that the differentiation in difficulty between active and 
passive can largely be eliminated by clarifying the role of nouns in 
the subject and object positions. This clarification can be accom- 
plished by reducing the possibility of semantic reversibility( e.g., 
Reversible: The girl struck the boy. The boy was struck by the girl. 
Nonreversible: The boy picked the apple. The apple was picked by 
the boy.) Such findings suggest that much more is involved in sen- 
tence understanding than relational meaning. 

One would expect structure words o play an important role 
in narrowing possible semantic alternatives in the sequence of a 
sentence context. For example, the word the not only cues a noun 
which follows but may also clarify or emphasize the semantic nature 
of the noun (e.g.. The dog was in our yard versus Some dog was in 
our yard). Miller (32) and Miller et al (34), demonstrated that words 
in context following a similar grammatical pattern are perceived 
more accurately than when in isolation. These findings suggest that 
the contextual constraint serves to narrow the possible range of ap- 
propriate words. Additional support for the importance of context 
in narrowing semantic possibilities is found in the research of Good- 
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man (17). He has shown that although children may be unable to 
decode words in isolation, they deal successfully with the same words 
in a running context. Research by Ruddell (41) has shown that 
reading comprehension of fourth grade children is significantly 
higher on passages utilizing basic high-frequency patterns of their 
oral language structure in contrast to passages using low-frequency 
and more-elaborated construction. These findings may be interpreted 
to support the importance of contextual associations which provide 
sufficient delimiting information to enable a child to determine the 
semantic role of a word and further to recognize and comprehend it 
in the sentence. 

The importance of the connoutive dimension of word mean- 
ing obteins support from the research by Samueh (42). Fifth and 
sixth grade subjects were found to perform significantly higher in 
comprehending a reading passage containing^ words of high asso- 
ciation value than a control group reading a passage containing low 
association value words. 

Although eflFort is being made in developing a semantic theory 
which parallels the previously discussed deep structure, progress Has 
been understandably slow because of the extremely complex nature 
of relating the semantic and structural components. Katz and Fodor 
(25) have characterized the foitn of a semantic theory as linguistic 
description minus grammar. They have-postulated that a semantic 
component in language serves to assign meaning to each sentence 
through semantic markers. For example, semanticists have con- 
structed semantic categories such as object — ^nonobject, animate — in- 
animate, human— nonhuman, and male — female. A semantic marker 
(37) such as male represents the content of words like man, boy, or 
father in contrast to words like car, truth, and girl In some respects 
this approach resembles the game of 20 questions which provides for 
narrowing the definition of the meaning under consideration. A 
sequence of such semantic markers constituting the dictionary would 
thus provide a semantic reading and define-the conceptual content 
of words. By then utilizing a set of projection rules, the readings of 
lexical items would be integrated with the grammatical relationships 
as indicated by the deep structure to derive the semantic charac- 
terizations of sentence constituents. Postal (37) expresses the view 
that such characterizations will explain semantic properties such as 



tence context. To use an example from Katz and Fodor, the sentence 
'The bill is large," can mean a sizeable debt or the unusual size of a 
bird's beak. To know that the sentence is ambiguous is only a first 
step toward the understanding of its meaning. The meaning diffi- 
culty is resolved .in a larger verbal context such as "Oh, I see you 
bought a new dress," or ''My, what an unusual bird." The ambiguity 
may also be accounted for in a nonlinguistic fashion if one is pur- 
chasing clothing at a store or visiting a zoo. To describe rules, how- 
ever, which will define the larger verbal context and nonlinguistic 
meaning represents an enormous task for the psycholinguistic 
researcher. 

Short' and long-term memory. The importance of memory in 
language processing is also of signiLcant concern as one considers 
surface and deep structure. Miller and Chomsky (35) have proposed 
that a short- and long-term memory are operative in language procv i- 
sing. It is further proposed that the limited short-term memory deals 
with the less complex surface structure of sentences while the long* 
term memory handles the more involved, deep structure of sentences. 

Miller (32) has demonstrated that subjects have great difficulty 
in processing sentences containing self-embedded structures (e.g.> 
The rat that the cat that the dog worried killed ate the malt, etc.) in 
contrast to right-recursive sentences (e.g.,This is the dog that worried 
the cat that killed the rat. that ate the malt, etc.) Because the deep 
structure of these sentences is identical. Miller attributes this vari- 
ation in difficulty to the heavy demand placed on the short-term 
memory by the surface structure of the self-embedded sentence. 

It would thus seem logical that because of the limited short- 
term memory (33), a deep language structure and a long-term mem- 
ory component are essential for information processing over running 
discourse. The previously cited work of Mehler may be interpreted 
to support this viewpoint in that complex sentences presented to 
subjects were recalled in a simpler form. It would thus seem that 
after a sentence is processed in the deep structure, the underlymg 
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show similarities and differences, but all point a selective, tenta- 
tive, anticipatory process quite unlike the process of precise, se- 
quential identification commonly assumed 

Let's take a closer look now at the components the reader 
manipulates in this psycholinguistic guessing game. 

At any point in time, of course, the reader has available to him 
and brings to his reading the sum total of his experience and his 
language and thought development. This self-evident fact needs to 
be stated because what appears to be intuitive in any guessing is 
actually the result of knowledge so well learned that the process of its 
application requires little conscious effort. Most language use has 
reached this automatic, intuitive level. Most of us are quite unable 
to describe the use we make of grammar in encoding and decoding 
speech, yet all language users demonstrate a high degree of skill 
and mastery over the syntax of language even in our humblest and 
most informal uses of speech. 

Chomsky (3) has suggested this model of sentence production by 
speakers of a language: 



SeiTtantic Deep 



Surface 



_transfonnations_ 



phonological 
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meaning is retained with little regard for the structure. It would also 
appear that the deep underlying structure is basic to comprehending 
sentences* 

Affective and Cognitive Oimen^ons 

Affective mobilizers. A system of communication must in some 
manner account for an individuars interests, attitudes, and values 
which become operationalized as his objectives and goals. As an 
individual confronts a verbal task, his motivation reflected in his 
persistence and drive is extremely impoitant. This viewpoint is sup- 
ported by Durkin's research (8) which has identified the preschool 
reader as an individual who is serious and persistent, possesses the 
ability to concentrate, and is of a curious nature. In a study of 
achieving and nonachieving elementery school readers, Kress (27) 
has reported that the former group demonstrated more initiative in 
exhausting solutions and was found to persist in problem solving 
under changing conditions. The research of Piekarz (B6) has indi- 
cated that the high-level reader, in contrast to the inferior reader, 
provides significantly more responses in interpreting a reading pas- 
sage, a trait thus indicating greater involvement and participation. 
The high-level reader is also more objective and impersonal in syn- 
thesizing information sought The research of Athey (2) has demon- 
strated the importance of value systems as mobilizers for reading at 
the junior high school level. 

One would also expect life objectives to influence an individuaFs 
store of concepts and in turn his semantic dimension of language 
processing. The reality of this view is reflected in functional varieties 
of language. The lexicon of the organic chemist varies markedly 
from that of the newscaster, and both in turn diflfer from that of the 
farm laborer. 

The affective mobilizers operationalized as the objectives and 
goals of the individual would thus be expected to influence language 
processing at the surface-structtire level, through the structural and 
semantic readings, and at the deep-structure ':^vel. 

Cognitive strategies. As an individual participates in the com- 
munication act, he is constantly required to perceive and organize 
experiences. He must develop a symbol-processing system which will 
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provide for conceptualization of experience. Bruner ct al. (5) have 
shown that a cognitive strategy is of basic importance to the con- 
ceptualization process. Kress (27) concluded from a concept forma- 
tion study of elementary school children that achieving readers were 
superior to nonachievers in versatility and flexibility, ability to draw 
inferences from relevant clues, and ability to shift set when new 
standards were introduced. From an extensive review of research on 
conceptualization, Singer (45) concluded that an important dimen- 
sion in comprehending language consists of changing, modifying, 
and reorganizing a previously formed concept. 

Thus the cognitive strategy of an individual is considered to b<; 
operationalized as a process of evaluating the adequacy of informa- 
tion, data gathering, hypothesis building, organizing and synthesiz- 
ing data, and hypothesis testing. Additionally, the utilization of these 
factors must be guided by a constant awareness of the need to shift 
one's strategy to account for other approaches to problem solutions. 

A Systems of Communication Model 

Although care must be exercised in attributing psychological 
reality to a competence model or linguistfc description, the research 
presented in this discussion lends some degree of support to the 
reality of surface structure, language processing through structural 
and semantic readings, deep structure, short- and long-term memory, 
and the importance of affective mobilizers and cog'^.itive strategies. 
Thus, in a limited degree, evidence is present to suggest the general 
nature of a model of performance. 

The language model in Figure 2 has been formulated in order to 
integrate the previous discussion and express relationships between 
the various psycholinguistic factors involved in the communi- 
cation process. On the extreme left of the model the basic com- 
munication skills are identified. The rectangular line encloses a 
hypothetical representation of the systems involved in encoding and 
production processes of speech or writing and the decoding and com- 
prehension processes of listening or reading. 

Near the bottom of the rectangle, the affective mobilizers and 
the cognitive strategies are noted. The mobilizers represent indi- 
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SYSTEMS OF COMMUNICATION MODEL 



SURFACE STRUCTURE- 



Usttning'^ 



I STRUCTURAL AND 
I SEMANTIC READINGS 



■ DEEP STRUCTURE 



Conttat ftcdbock for verifying 
dtcotitAQ inrormotion 



Ittoding^ 



Writing^ 



J Fttdbock for 
- tvofuotwig running 
discourit 



''Long torn ^N. 
^ Slructurol Mtmory. ^ 




Gfoph«mic| ^— I — j 



Kty: Primory C0mmtlAjCOt<On L'At mmmmmmmm 

SMondorv Communicotion LiM • — ■■■ 



Figure 2. Systenu of Communication Model- 



vidual interests, attitudes, and values and become operationalized as 
goals and objectives in the communication setting. The strategies 
represent an individual's approach to the language-processing task 
as determined in part by his objectives. The vertical arrows are 
entered at key parts of the model from the affective and cognitive 
dimensions and indicate that during language processing the reader 
is constantly interacting with each phase of the communication 
modeL These aspects of the model would enable the individual to 
shift his attention, for example, to the structural aspects of a sentence 
in order to obtain added relational data to determine the specific 
semantic dimension of a given word. 

The model becomes more meaningful as the act of reading is 
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traced through the various dimensions. In the early stages of reading, 
the child encounters the English writing system. The objective of 
the instructional program is to help him understand the nature of 
the code. This objective may be accomplished by establishing the 
relationship between the graphemic and morphographemic systems 
and the phonemic and morphophonemic systems, respectively. The 
development of cognitive strategies should lead the child to examine 
alternatives to decoding words. For example, after an unsuccessful 
attempt to utilize the grapheme-phoneme relationships in decoding, 
it may be necessary to ocamihe dues at the morphographemic-morpho- 
phonemic level or to utilize the context feed-back from the inter- 
pretation derived from the deep structure of the sentence. The more 
advanced reader may move directly from the morphographemic level 
through the morphophonemic system to the morphemic level or 
directly from the morphographemic level to the morpheme with a 
minimal use of the morphophonemic system (10), 

The organized sound patterns directly involve the morphemic 
system. At this point the short-term memory is effected, and the 
syntactic system begins to "chunk" the language units through the 
constituent stniaures for transformationad and rewriting purpose 
Following the transformation and rewriting of the sentence in its 
most basic ft)rm, the semantic aspect of the model is encountered, 
and the meaning of the various morphemes are considered through 
a semantic reading utilizing the denotative, connotativc, and non- 
linguistic dictionary components. The semantic and structural mean- 
ings are dien meshed through the semantic interpretation or projection 
rules, and the meaning is established Simultaneously, the appropri- 
ate semantic markers and structural markers are attached, and the 
semantic and structural contexts are placed in long-term memory. 
If at the point of semantic projection some difficulty is encountered 
and the sentence appears to be ambiguoiis, the reader may return to 
the morphophonemic level or the syntactic level to verity the surface 
structure realization for a specific morpheme or constituent struc- 
ture, respectively. 

As a new sentence appears in the tunning context, the com- 
munication is processed in the same fashion. Previous information, 
which has been stored in the long-term semantic and structural 
memories, is available for mobilization to the semantic-interpreta- 
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tion level to aid in evaluating the running discourse relative to the 
objectives esublished by the reader* 

Just as one has examined the act of reading which involves the 
factors inside the rectangular line, one could proceed through the 
model in a similar fashion for the decoding and comprehension 
processes of listening* The encoding and productive processes of writ- 
ing and speech can be examined by surting widi the long-term 
semantic and structural memories, progressing to the semantic inter- 
pretation or projection, and moving from right to left through the 
modeL - 

In conclusion, the field of psycholinguistics holds significant 
promise in developing an understanding of language processing 
which in turn should generate valuable knowledge about the read- 
ing process and other communication skills. This result is suggested 
in the overview of research presented in this discussion providing 
support for the psychological reality of selected linguistic units. 
Tormulations such as those realized in the systems of communication 
model should enable reading resmchers and spedalists to work more 
profiubly toward a theory of reading. 
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Reading: A Psycholingui&tic Guessing Game* 



Kenneth S* Goodman 

Wayne State University 

AS sdENTiFiciinderstanding develops in any field of study, preexist- 
ings naive» common sense notions must give way. Such outmoded 
beliefs clutter the literature dealing with the process of reading. 
They interfere with the application of modem scientific concepts of 
language and thought to research in reading. They confuse the 
attempts at application of such concepts to solution of problems in- 
volved in the teaching and learning of reading. The very bict that 
such naive beliefs sure based oh common sense explains their persis- 
tent and recurrent nature. To the casual and unsophisticated ob* 
server they appear to explain, even predict, a set of phenomena in 
reading. This paper will deal with one such key misconception and 
offer a more viable scientific alternative. 

Simply stated, the common sense notion I seek here to refute 
is this: 

''Reading is a precise proce^. It involves exact, detailed, se* 
quential perception and identification of letters, words^ spelling pat- 
terns and large language units." 

In phonic centered approaches to reading, the preoccupation is 
with precise letter identification. In word centered approaches^ the 
focus is on word identifications. Known words are si^t words, pre- 
cisely named in any setting. 

This is not to say that those who have worked diligently in the 
field of reading are not aware that reading is more than precise, se- 
quential identification. But, the common sense notion, though not 
adequate, continues to permeate thinking about reading. 

Spache (8) presents a word version of this common sense view: 
''Thus, in its simplest form, reading may be considered a series of 
word perceptions." 

1 Paper read at the American Educational Research Auodation^ New Yoric, 
February 1967, and published in the Journal of the Reading Specialist, May 1967. 
Reprinted with peimiision of the author and pubUther. 
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The teacher's manual of the Lippincott Basic Reading (6) incor- 
porates a letter by letter variant in the justification of its reading ap- 
proach: "In short, following this program the child learns from the 
beginning to see words exactly as the most skillful readers sec them 
... as whole images of complete words with all their letters." 

In place of this misconception, I offer this: Reading^ is a selec- 
tive process. It involves partial use of available minimal language 
cues selected from perceptual input on the basis of the reader's 
expectation. As this partial information is processed, tentative deci- 
sions are made to be confirmed, rejected, or refined as reading pro- 
gresses. ^ * 

More simply stated, reading is a p^ycholinguistic guessing game. 
It involves aii interaaion between thought and language. Efficient 
reading does not r^ult from precise perception and tHentification of 
all elements, but from skill in selecting the fewest, most productive 
cues necessary to produce guesses which are right the first time. The 
ability to anticipate that which has not been seen, of coune, is vital 
in reading, just as the ability to anticipate what has not yet been 
heard is vital in listening. 

Consider this actual sample of a relatively proficient child read- 
ing orally. The reader is a fourth grade child reading the opening 
paragraphs of a story from a sixth grade basal reader (5). 

"If it bothers you to think of it as baby sitting," my fether said, 
"then don't think of it as baby sitting. Think of it as homework. JPart 
of your education. You just happen to do your studying in the room 
where the baby brother is sleeping, that's all." He helped my mother 
with her coat, and then they were gone. 

hopedj) a 

So education it was! I diccionary and picked out a 

- ^ s PH He 

word that sounded good. *' ^il/oso/phi/calJ > JfT yelled* Might 

what it means 1. Phizo 2. Phiso/soophical 
as well study wp yd mcanings firs t. ^^ Philooophicai ; showing cahnness 

^ his 1. fort 2. future 8. futshion 

and courage in «he face of ill fortune." I mean I really yelled it. I 

guess % fellow has to work off steam once in a while. . 



GOODMAN 



261 



- f 



He has not seen the story before. It is, by intention, slightly 
difficult for him. The insights into his reading process come primarily 
from his errors, which I choose to call miscues in order to avoid value 
implications. His expected responses mask the process of their at- 
tainment, but his unexpected responses have been achieved through 
the same process, albeit less successfully applied. The ways that they 
deviate from the expected reveal this process. 
- In the common sense view that I am rejecting, all deviations 
mmt be treated as errors. Furtherinore, it.must be. assumed in this 
view that an error either indicate" that t^^^^ reader docs not know 
something or that he has been -'careless'V in •^^^ 
knowledge^ ^ : ^ 

For example, his substitution of i/re for yo first para- 

graph of the sample miwt mean that: he wa^ since he has 

already read your and ^Ae ra The 
implicatibh isHhsit we must jte^ch^ him l^^^^ to 
be more ^rccise in identifym^^ 

r>ut now let's, take tfie vi&w that I have sugg^ What sort of 
info-matioh could have led to t^nte^^^ this 
situation and not rejecting o^ refining this decisioh^^^^^ obviously 
is no grapnic relationship between your 

that he picked up in the peripheiy off^his visual field. But^ there 
is ar imjM)rtant non-graphic relatiomhip^ the and your. 

They both have the same grammatic^ function: they are, in my term- 
inology, noun marken. Either the rc^ noun market 
and supplied one paying no attention to g^ information on he 
used your as'a /^ammatical signal^^^ graphic^ shapfe. Since 
tixe tentative choice the disturbs heithier the meaning nor the gram-, 
mar of the pzfisage, there. is no^reason to '^^^ it. This 
explanation appears to bie confirmed by two simila^^ the 
next paragraph. i4 and Aj5 are both substituted for /A^. Neither are 
corrected. Though the substitution of Aw changes^^ the ^^m^ the 
peculiar idiom used in this dictionary definition, the face of ill 
fortune," apparently hlw litUe meMihg to this rca anyway. 

The conclusion this time is that he b using noun markers for 
gramma ticali as well as graph ic, inf orniatipn in reaching h is tenta- 
tive conclusions. All together in reading this ten page story, he made , 
twenty noun marker sutetitutions, six omissions and two insertions. 
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He corrected four of his substitutions and one omission. Similar mis- 
cues involved other function words (auxiliary verbs and prepositions, 
for example). These miscues appear to have little effect on the mean- 
ing of what he is reading. In spite of their frequency, their elimina- 
tion would not-substantiaUyimprove^thTchTld'r^^ 
. on more precise identificacion of each word might cause this reader 
to stop seeking grammatical information and use only graphic 
information. 

The substitution of hoped tor opened could again be regarded 
as careless or imprecise identification of Icittew^ if we dig be- 
yond this common sense explanation, we find 1) both are verbs and 
2) the words have Aey graphic similarities. Further, there may be 
evidence of the reader's bainguaS^Freh^^^ background here, 

as there is in subsequent m^m^ (Hdrms for artnSj shuckled for 
chuckled, shoose iox^c^^ correction of this 

miscue .may involve an immediate rejection of the tentative choice 
made on t\e basis of a review of the graphic stimulus, or it may 
rault from recognizing that it cannot lead jo the ri^t of the senifcerice, 
*1 hoped a dictionary . . docs not make s«me.V^^ decodable). 
In any case, the reader has dmomtiated the process by which he 
comtantly tests his guesses, or tentative 

Sound5 is substituted for spund^d^ but the two differ in ending 
only. Common sense might lead to the conclusion that the child does 
not ^y attention to word endings, slurs the ends or is otherwise care- 
less. But, there is no consistent similar occurrence in other word end- 
ings. Actually, the chad has substituted one inflectional ending for 
another. In doing so he has revealed 1) his ability to separate base 
and mflectional suffix, and 2) his use of inflectional endings as gram- 
made^ signals or markers* Ag^in he has not correctied a miscue that 
is both grammatically and semantically acceptable. 

He tor I is a pronoun for pronoun substitution that results in a 
meaning change, though the antecedent is a. bit vague, and the in- 
consistency of meaning is not easily apparent 

When we examine what the reader did with the sentence **Might 
as well study word meanings first" we see how poorly the model of 
precise sequential identification fits the reading process. Essentially 
this reader has decoded graphic input for meaning and then encoded 
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^ meaning in oral output with transformed grammar and changed 

b .vocabul^, but with the basic meaning retained. Perhaps as he en- 

k coded his output, he was alreadv working at the list word which 
followed, but the tentative choice was good enough and was not 

"X corrected. ' 

^ There are two examples, in this sample, of the reader working 
at unknown words. He reveals a fair picture of his strategies and 
abilities in these raisciies, though in neither is he successful. In his 

I several attempts at philosphical, his first attempt comes closest In- 

i: cidentally, he reveals here that he can use a phonic letter-sound 

I strategy when he wants to* In subsequent a^ttempts he moves away 

I from this sounding out, trying other possibilities, as if trying to find 

t something which at least will sound familiar. Interestingly, here he 

I has a definition of sorts„but no context to work with. Philosophical 

i occurs as a list word a number of times in the story. In subsequent 

I attempts, the child tri^d physica, physicacol, physical, philosovigul, 

tf phizzlesavigul, phizzo sorigul, philazophguL He appears to move Jn 

I concentric cirdes around the phonic information he has, trying 

^ I? deviations and variations. His three unsuccessful attempts at fortune 

V illustrate this same process. Both words are apparendy imknown to 

% the reader. He can never really identify a word he has not h^d. 

pr In such cases, unless the context or contexts sufficiendy delimit the 

U word's meaning, the reader is not able to gh meaning from the 

|i words. In some instances, of courae, the reader may form a fairly 

$ accurate definition of the word, even if he never recognizes it (that 
I . is matches it vnth a known oral equivalent) or pronounces it cor- 

1^ reedy. This reader achieved that with the word typicalwhich occurred 

1: many times in die story. Throughout hb reading he said topical 

% When he finished reading, a check of his comprehension indicated 

fc that he knew quite well the meaning of the word. This phenomenon 

$1 is familiar to any adult reader. Each of us has many well-defined 

ff words in our reading vocabulary whicn we either mispronounce or 

£: do not U6e orally. • • 

^ I've used the example of this youngster's oral reading not be- 

p cause what he's done is typical of all readers or even of readen his 

% age, but because his miscues suggest how he carries out the psycho- 

1 linguistic guessing game in reading. The miscues of other readers 
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and any matching or coded signal which results is a kind of by-pro- 
duct. 

In oral reading, the reader must perform two tasks at the same 
time. He must produce an oral language equivalent of the graphic 
input which is the signal in reading, and he must also reconstruct the 
meaning of what he is reading. The matching in Chomsky's inter- 
pretation model is largely what I prefer to call a recoding operation. 
The reader recodes the coded graphic input as phonological or oral 
outputs Meaning is not normally involved to any extent. This recod- 
ing can even be learned by someone who doesn't speak the language 
at ally for example, the bar-mitzvah boy may learn to recede Hebrew 
script as chanted oral Hebrew with no ability to understand what he 
is chanting; but when the reader engages in semantic analysis to re- 
construct the meaning of the writer, only then is he decoding. 

In oral reading there are three Ipgicd possible arrangements of 
these two operations. The readeiLmay recbde graphic input as oral 
language and then decode it He may recode and decode simultane- 
ously. Or^ he may decode first and then enccKle the meaning as oial 
output. 

On the basis of my research to date» it appears that readet^ who 
have achieved some degree of proficiency decode directly from the 
graphic stimulus in a process similar to Chomsky's sampling model 
and then encode from the deep structure^ as illustrated in Chomsky's 
model of sentence production. Their oral output is not directly re- 
lated to the graphic stimulus and may involve transformation in 
vocabulary and syntax, even if meaning is retained. If their^compre- 
hen'sion is inaccurate, they will:encode this changed or incomple^ 
meaning as oral output - 

The common misconception is that graphic input is precisely 
and sequentially recoded as phonological input and then decoded bit 
by bit. Meaning is cumulative* built up a piece at a time in this 
view. This view appears to be supported by studies of visual percep- 
tion that indicate that only a very narrow sp m of print on either side 
of the point of fixation is in sharp focus at any time. We might dub 
this the ''end of the nose" view/since it assumes that input in reading 
is that which lies in sharp focus in a straight line from the end o^ the 
nose. Speed and efficiency are' assumed to come from widening the 
span taken in on either side of the nose, moving the nose more 
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rapidly or avoiding backward movements of the eyes and nose, which 
of course must cut down on efficiency. 

This view cannot possibly explain the speed with which the 
average adult reads, or a myriad of other constantly occurring phe- 
nomena in reading. How can it explain, for example, a highly pro- 
ficient adult reader reading and rereading k paper he's written and 
alleys missing the same misprints. Or how can it explain our fourth 
grader seemg "Study word meanings first" and saying, "Study what it 
means"? 

No, the "end of the nose" view of reading will not work. TTie 
reader is not confined to iri£ormation he receives from a half inch of 
print in dear focus. Studies, in fact, indicate that children with severe 
visual handicaps are able to learn to read as well as normal children 
Readers utilize not one, but three kinds of inforination simulta- 
neously. Gertainly without graphic input there would be no reading. 
But, the reader uses syntactic and semantic information as well. He 
predicts and anticipate on the basis of this information, sampling 
from the print just enough to confirm his gudj of what's coming, to 
cue more semaitic and syntactic information. Redundancy and se- 
quential constrainis in language, which the reader reacte to, make 
this prediction possible. Even the blurrefl and shadowy images he 
picks up in the peripheral area of his visual field may help to trigger 
or confirm guesses. 

Skill in reading involve; not greater precision, but more ac- 
curate first guesses based «a better samplmg techniques, greater 
control over language structure, broadened experiences and increased 
conceptual development As the chfld develops reading skill and 
speed, he uses increasingly fewer graphic cues." Silent reading can. 
then become a more rapid and efficient process thon oral reading, for 
two reasons: 1) the reader's attention is not di 'ided between decod- 
ing and receding or encoding as oral output, and 2) his speed is 
not restricted to the speed of speech production. Reading becomes a 
more efficient and rapid proceu than listening, in foc^ since listen- 
ing is normally limited to tiie speed of the speaker. 

Recent studies with speeded up electronic recordings where dis- 
tortion of pitch is avoided have demonstrated that listening can be 
made more rapid without impairing comprehension too. 

Though the beginning reader obviously needs more graphic 
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information in decoding and, therefore, needs to be more precise 
than skilled readers, evidence from a study of first graders by Good- 
man (4) indicates that they begin to sample and draw on syntactic 
and semantic information almost from the beginning, if they are 
reaomg material whlcHls fully formedlanguage. ~ 

Here are excerpts from two primer stories (1, 2) as they were 
read by a first grade chUd at the same session. Ostensibly (and by 
intent of the authors) the first, from a second preprimer, should be 
much easier than the second, from a third preprimer. Yet she en- 
countered probleiiis to the point of total cbnhisibn with the:first and 
was able to handle exactly the same elements in the second. 

Note, for example, the confusion of come and herein "Ride In." 
This represents a habitual association in evidence in early reading 
of this chUd. Both come and Aere as graphic shapes are likely to be 
identified as come or here. In "Stop and Go," the difficulty does not 
o^r wheri the words are sequential. She also substitutes can for and 
in the first story, but encounters no problem with either later. Stop 
stops her completely ui "Ride In," a difficulty Uiat she dosen't seem 
to know she has when she reads "Stop and Go" a few minutes later. 
SimUarly, she calls (ride) run in die first story, but gets it rig^t in 
the latter onel 

Though there are miscues in the second story, there is a very 
important difference* In the first story she seems to be playing a 
game of name the word. She is recoding graphic shapes as phono- 
logical ones. Each word is apparently a separate problem. But in 
"Stop and Go" what she says, including her miscues, in almost all 
instances makes sense and is graihmatically acceptable* Notice that 
as Sue becomes better known she becomes Suzie to our now confident 
reader* 

A semantic association exists between train and toy. Though the 
child makes the iame suh 'tituddn many times, nothing causes her to 
rejea her guess. It works well each time. Having called {tx3in)^toy, 
she calls (toy) too (actually it's aii airplane in the pictures), not once, 
but consistently throughout the story. That doesn't seem to make 
sense. That's what the researcher thought too, until the child spoke 
of a "little red too'* later in retelling the story. "What's a little red 
too,' " asked the researcher. "An airplane,'^ she replied calmly* So a 
train is toy and a plane is a too. Why not? But, notice that when toy 
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RIDE IN 

Run 

Ride in, Sue. 

Run 

.RMkT m here. 
Coihe here 
Sefe l Jimmy; 
Can Come 
iAaA here 1^0^ 



STOP AND GO 
Jimmy said, "Come here, Sue, 
ook at my^Bf ^^y ~ 



See it go. 



toy 



Look^t my lit/tie tram go.'' 

toy 

Sue said, ''Stop the ^mn. 
Come , 
Stop It-heM, Jimmy.'' 



toy 



Jimmy said, "I can stop the trafe. 
toy 

See the team stop." 

too. 

Sue said, "L(K)k^t my toy* 



Itisinthe4*ai». 

too 

See my little red t^. Jimmy. 

toy 

It can ride in the tmt»/' 

toy ' 

Jimmy said/'See the feaiR go. 
Look at it go." 

Suzie too 
S«e said, ''Look at my Kttle red tby. 
toy 

See it go for a ^mm ride." 
. Suzie too 
S«f said, "My little redder ! 
said too 
© £immyy^n^ ; toy is not here. 
^ toy 
It is not in the traia r 
toy 

Stop ttie tvaiA, Jimmy. 

Stop it and look for my -toy." 
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occurred preceding train, she could attempt nothing for train. There 
appears to be a problem for many first graders when nouns are used 
as adjectives. 

Common sense says go back and drill her on come, here, can, 
^stopyfuieJandr^dm*C^^ she is ob- 

viously not ready to read. 

But the more advanced story, with its stronger syntax, more 
fully formed language and increased load of meaning makes it pos- 
sible for the child to use her graphic cues more effectively and supple- 
ment them with semantic and syntactic information. Teaching for 
more precise perception with lists and phonics charts may actually 
impede this chila's reading development Please notice, before we 
leave the passage, the effect of immediate experience on anticipation. 
Every one of the paragraphs in the sample starts with "Jimmy said*' 
or "Sue said." When the reader comes to a line starting 7<m^y» she 
assumes that it will be followed by 5atd and it is not until her ex- 
pectation is contradicted by subsequent input that she regresses and 
corrects her miscue. 

Since they must learn to play the psycholinguistic guessing game 
as they develop reading ability, effective methods and materials used 
by teachers who understand the hiles of' the game, must help them 
to select the most productive cues, to use their knowledge of lan- 
guage structure, to draw on their experiences and concepts. They 
must be helped to discriminate between more and less useful avail- 
able information. Fortunately, this parallels the processes they have 
used in developing the ability to comprehend spoken language. 
George Miller (7) has suggested ". . . |)$ycholinguists should try to 
formulate performance models that will Incorporate . . . hypothetical' 
information storage and infonnation proce^^ing components that can 
simulate the actual behavior of language usen.'' 

] Hike to present now my model of this psycholinguistic guess- 
ing game we call reading English. Please understand ;that the steps 
do not necessarily take place in the sequential or stretched cut form 
titey are shown here. [The model appean on page 272.]. 

1. The reader scans along a line of print from left to right and 
down the page, line by line. 

2. He fixes at a point to permit eye focus. Some print will be 
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central and in focus, some wiU be peripheral; perhaps his 
perceptual field is a flattened circle. 
S. Now begins the selection process. He picks up graphic cues, 
guided by constraints set up through prior choices, his lan- 
guage knowledge, his cognitive styles, and strategies he has 
learned 

4. He forms a penceptu^ image using these cues and his antid* 
patedcues. This image then is partly what he sees and partly 
what he expected to see. ^ 

5. Now he seiches his memory for related syntactic;, semantic, 
and phonological cues. This may lead selection of more 
graphic cues and to reforming the j^ceptual image. 

6. At this po^t, he nouikes a guess or tentative choice consistent 
with graphic cues. Semantic andysis leads to partial decoding 
as far as possible.- This meaning is stored in short-term 
memory as he proceeds. 

7. If no guess is po^ible, he diecks the recalled perceptual in- 
put and tries again. If a guess js still not pc^ible, he takes 
another look at the rcxt to gather more graphic cues* 

8. If he can make a de<x>dable ''hpice, he tests it for semantic 
and g^fammatical acceptability in the context developed by 
prior dioices and decoding. 

9. If the tentative choice is not acceptable semantically or syn- 
tactically, then he regret, scanning from right tc left along 
the line and up the page to locate a pomt of semantic or syn- 
tactic inconsis^cy* When sudi a point is found, he starts 
over at that point If no inconsistency can be identified, he 
reads on seeking some cue which wiU make it possible to 
reconcile the anomalous situation. 

10. If the choice is acceptable, decoding is extended, meaning is 
assimilated vnth prior meaning, and prior meaning is ac- 
commodated, if necessary, l&cpectations are formed about in- 
put and meaning that lies ahead 

11. Then the cycle continues. 



Throu£^out the process there i% constant use of long- and short- 
term memory. 

I offer no apologies for the complexity of this model. Its hvAts 
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lie, riot in its complexity, but in the £act that it is not yet complex 
enough to fully account iEor the complex phenomena in the actual be- 
havior of readers. But such is man's destiny in his quest for knowl- 
edge« Simplistic folk lore must give way to complexity as we come 
to know. 
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The Reading Competency Model 
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WHAT FOLLOWS IS a slcctch of thc reading process, in model form, 
for a competent reader. This idealized individual is assumed to be 
in full possession of his sensing systenu;, sp^^^ has an average iq, 
and is emotionally stable— that is, is normal the fullest sense of 
the term. Competency in reading is defined by two factors: over^l 
reading ability as measured by a general reading ties t which, we will 
assucie, taps basic reading skills, and the wk) ratio—the ratio of 
comprehension of written matenals tol that of oral materials. (I 
assumed that this ratio can be determined accurately for any giVen 
population.*) A competent reader is one whc«e reading scores and 
w-o ratio approach that of the general adult population. JFor the 
present modeU silent reading will be assumed, although subvocpliza- 
tion will be a functional component. TTie input to the model is 
printed materials, in the English language, like this paper; the out- 
put is a vagary called understanding; iht modtX desoribes a pro- 
cedure for generating output from input. 

Central to the reading process is high speed (by human stan- 
dards) visual scanning, dual-processing, and the search for the largest 
manageable unit (lmu). The scanning process is directed by 1) gen- 
eral knowJedgie such as the nature of written materials, properties 

• The work reported heio was supported in part by the Wis'x>nsin Researdi 
and Development Center for Cognitive Learning at Madison, under U.S. Office 
of Education Grant No. 5-IO*l54. 

1 We will not hf conttmed here with the expeHmental procedures for deter- 
mining the w-o ratio, '^ther than to state that a rehable test must deal with both 
famiHar and unfamiliar material and have some compensation for the differences 
iti reading and speaking rates. (Whether or not subvocalizen should be dismm- 
inated against in such a test is a moot point.) 
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of the real or imaginary world, language habits, common sentences 
types, and 2) immediate knowledge, obtained from the material 
being read. General knowledge will be stored in the Integrated 
Knowledge Store (iks) while immediate knowledge wUl be in the 
Temporary Knowledge Stqre (tks). (While these could be labeled 
long term memory and short term memory, there are associations 
invoked by these latter terms which we would like to avoid at 
present FurthCTmore, the Temporary Knowledge Store will need a 
longer persistence than is generailly attributed to short term mem- 
ory.) Two forms of immediate knowledge niust be distihguish^d: 
a) that which is deduced from the material being read and which 
therefore creates logical sets (expectancies) for particular words, 
phrases, or ideas; and b) that which is most immediate to wha-e 
the eye Is processing at any time, that is, intra-sentence, intra-phrase, 
or intra-word data that aid in the search for lmu's. The deductions 
drawn from what is being read may become part of the iks without 
overt processing on the part of the reader; the other class of imme- 
diate knowledge just mentioned will obtain this status only by ovd-t 
elort Thus, the spelling of a word may be encountered dozens of 
times; yet, unless the reader consciously attempts to retain its graphic 
form; he will not in general have facilitated his ability to spell it. 
(He may, however, be able to spell the word for other reasons. All 
that is being sai J here is that there is little or no facilitation ol 
spelling from reading because information like spelling is used only • 
to locate lmu's and is discarded as soon as it is no longer needed.) 

Two major forms of processing generally take place simulta- 
neously: syntactic-semantic integration of what has ju:c been scanned 
and forward scanning to locate the next lmu. All of this is directed 
by the Control Unit which mediates between the various stores and 
the ongoing pro-esses. Information passes from the scanning and 
integrating into the Scratch Pad Store (sps), from whence it may be 
routed to other stores. Information retrieved from the other stores 
also passes into the Scratch Pad Store, to be used in processing. 

The control unit, or hbmuncu'lus, is chiefly a convenience for 
d::jussion. It is analogous to a computer monitor system which me- 
diate between running programs and peripheral devices— schedul- 
ing jobs, locating routines for performing specific functions, and 
controlling the flow of data into and out of the machine. Integration 
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ipvplvcs CO 

up amdj^^^^ 

If ^a^im^rwr^^ focus^^ nbfc smoothlj^ intei^ 
foreword scaimi^^^ 

readiiig.): V^^^^ ^ 
They are^t^^^ 

Lsojthat^^ 

jmifcted^^^ to itei^ mS&t^l 

'^11^ Word Rcoognltiom^^ for Reading and Instruction/' twmt 

Tcdinicd Report TR17j^^ 
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begin to subvocalize^wheiv the matef jal^^^^ 
or concepruallyr Furtheim 
Veivezky et ^al: (^^^ tKaVadults ai^>^^ 

great number of;te^^ 

hot^ verbaiizef the g^erafizations^ dSei?^ ^ %^>v /r^^ ^ 

item scanned— ^lett^^^ 

fdr^ardfiK^hning^^W^^^^ 
SffucHfat^n^^^ 
^J^uirm^So^ 
/SaiJ^^^hJala^ 
§iHeiitifiMSy|tMo^^ 
^^sfrapgejprpg^^ 
^^^iifnbunfa^^ 

Itrcit^gte^y^^^ 

iin£olv^:|l)fid^^ 

-mtcriaRwit^h^ 

jlfe^nnSiiQ^^^ 

^!3j|§anmng;^^^ 

^VqlySiSl^telaiJqc^^ 

seSSnihg^ifi^ 
S^^rii^eHal^^ 

r^tfMn^U^^Ilte 
n&^faf^ 
^novefeoi^^ 
SMmnglwlth^^^^^ 

v^hnin^^PcK)^^ 

^^lenjtftiM^i^^^g^ 

^^^flFpi^aVdgd^^ 

alonj|5tfiieWa^^ 

tSgs^WeS^ig^^^ 
^howem^Sa^ 

theillfgeSlnjmag^^ 

-^•F^rlth^ico 
whaHi being !nt| 
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jng scanning ar^ fsum bcloi^*^ A diagi^ d£ the: model w 

tshown in Figure: 1. - _ /\ ^ = ' I.- : = 1 



-Stores^ 



Integrated - 
rKnoWledfle_ 

: --^Store 
- / <!K8) - 



?inte-^: 
^grated- 

^Stwe^ 



±Temporary^: 
^]Q)owledge> 

^^Storer^ 



Jntegratton 




IKS 



ILS 



TKS 



gmdeijhas: 1^^ 
3i= the i^alg^^^^ 
(Intjegg^tarl^u^ 
^imillg^tbftheB 

dlcuci^pccfenawyil^ 

^pnvard »ca|in^^^^ i^ altrange woi^^^ 

^5^«S|t!ielc6ntSim5^ 

girrentlyibcing read^obj^in^££rom the Sct^ Pad Stored 
(also a^p^ ofcthc TW)^ pass into iits,f6uf 



1/ ^ depend ^pbn^iii^^ 



r --- -r _ -*^-- 



iU pronunciation /siv^l/ may be rdativdy ftrong, white the con- 
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anism is necded^o account £^^^ aiid: 

slowly ajB^ Tc^^^^ 
change^ttet 

^i^sjgtfylig^sa^ 

i^^^^^|s^^^;^^iia^^^BiM^ 
sje^igg^dgh^i^^ 

de]^n4iilg5?^ 
simSfcme^ 

^^Sgii^f^e^^rd^P^ 

i?-^hgonlyia^ 

=^>^ To la^l Ictter-soun^^^ 
thesi&ado^^^ 

to wnae linguists an^^^ sp^dfl^t^^Iiwt^^^ 
amount of s^ 



280 



generated. 

ngSEnglist^^ 

jgeneialirations;^^^ higfi^ei ^^rd^jprgapizado^ 

words^^wHich^cqriUim 

rapid aiccess;durihg^ ari^ not>ihoweVer,^s^ 

^weTfS^^^i^Jtfiistas)^^ 
: j>e(togq^^ 



jl^i^^mp^fentjrcad^^ 

T^^]^Samun|:-ai^^ 

:J5gi^der^^^ 

^y^femljau^i^fedlfoi^^ 
^l^jinie^funcUpS^ 

liaderyuVIizesj^ 
^^fl^^fe^tuaferg^ 
and5^ha^2§c<^ 
aSdaJfe^nati^^^ 
idenUfyJaSvordj f le^^^^^^^ 
in^ial3«§idin]g^^ 

jielationSi^w^iniflo^ 

gaSii^^tcSe whid^ can be seardied rapi^y^^^ 
af?8i)uch 
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established base provided by Levin and Cohn (1967), Gibson (1965), 

p^^^^^^^^i^(^^^^^^^^^^gv^^^ 



m 

m 



t 



^^^^.^^^ ,j^t^^^ 

^^^^^)n^li^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
^^^^^^^^^^^^^[g^^^^^S^^S^^^^l^^^i^ 

^^^^^^^^^^l^^^^^^fc^^n^^iB^^ 
^^^^^l^^^^tel^^sj^^ran^D^^^ 

the experimental setting? arc typical of those involved in high-speed 

^^^^J^^^^^^^l^^^ig^^S^^^^^^^^ 

^^^i|^^|^Ss^^mbl^^ 
aSle^^Ms^^Si§^ 
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of i^ten^ ofsubjed^ ^Me»=we^^^ ^me:^ 



febimgjD^gbpuf ^^ 
rihyi^^tiani^^^ 

bjyil^alspjr^^^ 

b£ §ivcn to ^ subj^t^to3p«*foiS^ 

i cvmSiarcf embedded. Whenev^^pneibtej^^^ 
jh»ubject|u i^^^ 
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_ — ssr; : _ 



-tfchsca^^^ 
furthw that:tHe:se^ 
suges. =fln support of ^hisrassum 

vari^ prijy^^^s^^ 
-stimulus inat(^ 
shouldiincfw^^ 

a^^Sopjig^^oica^ 

l^ffi^ftgS^oh^ 

^£do^^3jffcg^^ 
^tp^^evofejU)^^ 

^gi^tsuiuSleJi^^ 

^sy^^^ji^re^ 
loverlSmed^^ 

j6n^ipiy_slp^^ 

r5^^fn:LanY£c'^OT^^^^^ 

V^itfesim^ 

^pfahcSiaj^m 
^sjn^t^rticFanc^^ 
Jwder^ian^^ 
bx^fpr^meam 
i|§^raiielfsem 
ccdjjr^sfbutiim^ 

qne kmd or an^^^^ one would expect diafit^^^^ 
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^^^-Al uscfulr :dlstin6Hon;hasi^^ 
morisd ihfonaadoh* Stpra 
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of: events from a passage jvould^hKe/^rried?ourm^^ 

the recognition coMndm 

tecogpitibn memp^^ 

prcNcessed through jhexpmpr^ 

ing to look at reaaion^timesivdurin^^ 

where oiw wp^^ expect ^the^fr^sult^ito^Tbefj of < 

thgse>fpund fimpercep 

should uke|plac(^ >^ 

Mwd^a^ciates^ 

fp^^tiong^ufcf^ 

: pmSaSi^^ 
7-^«qynSen&^^ 
durmg^^ 
whilejsd^ 

itwefflX^eyeS&p^etn 
fpgyardj^^n^^^ 
tioiiiis?a|SOTe^^^ 
^ -6e qneiA 
^ ;f^i&rc*5alTg^f|^it^^^ 
r^sk^r^^^ 
pfjcannedjm^ 
tp^aKjimeJfJrihOT^ 
V-^^ofal^^^^^ 

^2^^iGl|U^ki_ngfM^ 

iSembrjgsw^h?^ 

; zHgwMS^^^ to syntax a^^cifi^t^ 

" ^^mmStical^^^ 
Ci EanjacKi^ti^ 

>^they requirj[ p^^ not used ip readihgP^E^^i^^^^ 

d: What]cpm 
^ r,wheii^3m]^te5 



s^nge:andri«^ 



3. - Gpnnnon wo^ - 
a. Gaitiyc sho^^ 



I- : _- 
t - - 



^^^^ \ 
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slcill||for^gn^fl 



p^*»»^opci^ 

jlcguir^^jTwp^ 
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Aside from modyadon and attendon,^^^ variables 

zf(^ learning at any agcqlevel^ thcf e^are'imf^^ 

ingvability> which -thc^ c^^^ the time He 

acquiring litmcy/j(77^f^ 

liajor roh^^ 

litdereleywt experiment data^ 
fot feadington.:vHgw;v^^ 
with absttacdoqs^ ito^^^^ 
abUiticSi as? scgmra 

ggatesliKe^ 

dqns^h(^^^^ 
aFi^l^rel^^ 

ito3^qm^^ei^6w^ ^^^^^^^^^ ~i 

Kj^r^idcpfe^ 
^wBictemultlb^^^^^ 
^lEoUp^^itgs^a^iS^ 

:^gjfi(eft^^n^ 
^t^MsOTimMti^^ 
£^ agjM^pul^^^ 



^ piraiEQinaj^ngfici^^^ 
^aspfliid^ 

^r^. Prp^^ingjS^s^^^ f t 

^ : : : b^^ 

^^^^^^^^ model mmt^lfttend 

to JO'C w^u^^ 
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its initial stetes the^^^^^ 
exist, the letter store has H 
ability-is^acking, sm 
^ have not been devdopcd^ Functiomv^am^^^^ 
tire addition (or subt^^ 
input Md the dievelopnien^^^ 

eiis^nce of data ^^^^^ cbfnpet^nt 
readuigi^utri^^ Hthe^mformatibii 
i^t^pla^y/h^UtJs^ 

^^tSeJbisjSgM 

^^ifi§ifl^^^^hi^^^ffl|^^ 
^^^^g^gj^glhg^g^ 

chang|o^^ 
^^^^nS^mi^l^^^die^i^^ 

Sw^r^^^lsi^ 

^nW|^)^Q^4^^S^^ 

^discjimm?ti^^^ 

let^eri^^^ 

teedte^^^^^ 

---- ^??5*???S^^^?"^ 

^igitjSlJ^^l^ 
^giyedlgfg^ 
^he^^jjp[533^^ 

effect the input (with feedback in the situation where the response 

is hot giyen^[th^^ has ^^^tfie£Sgt|^^ 

an^e:^plej^f^i^ 
Jty that word p will be identified in reading/ Assume further that 
there^syvj^]^^ arajfaJw^ 
tbe early stag^ of Ue^ 

to say that Sie degree bt fonvafd:^anhing=^ 
t^Czajiipungofein^^ dat^ii^^s,l^^ 
scanning^proachttTzei^ ^^^^0 
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Then Rp=::2(f(ci, i^oi)>^g(tij))^ ^ : : r ? ?^ r ^ 

- d vis the s^^^ 

cflE^htbegihnin^ 
6i is the current leyc^^^^ 

" : brganijKitionrthat is^ 
" nectiqnsJ^ initi^^^ 
• and decreases xapid^^^ 
^ " the store, i/j^i^^^^^^^ i^^^^ 

>^ ^ ^^^K^i^&Sfiffifeb^^ 
^^^tijJi^isiffilSS^^ 

ThirMnSia^ 

^i^abiUS^pfe^^^^ 

jsp^thajfo^^ 

^^S^^yeVei^a^ym 

^exmineli?^^^ 

tionv^hcS^m^n^ 
ticwBC^ehifpcfcfe^^ 

V 2^Hp^^3SrtEi^^^}dSte 
^ ^r^fi^iScifig|in*<M^ 

^ i^^55a&^^e5^^^S^ 

:y iqciati^^ 
^^5^^S|e|le^^un^gM 

^ when aspd tb do^^^ buf^t doznot know y" 

if^He ^^liM die 8^^^ 

irtirtlse ^nd?otl^ 

^isimulatcyiol^^ 

behaviofcdispla^^l^ 
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1. 

2. 

S. 
4. 

5. 
6. 

7. 

9. 
10. 

12. 
13. 



14. 
15. 
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The Nature of the Reading Process* - ^ 

^ Princeton, >^^£Ic^s^^- vA- v ^ ^ ^ ^ : ^ - : ^ 

>AS YOU sileiTfd^^re 
jfuturefli 

gen^I<3rift ^fei^at^^ 
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vs about this process of instantaneous word 

recognition. Most o£^^^^ seen 

tiines before^ even though^^ 
rarer theyr are familiar^^^^ 

recogni tionr: Of coAiree^^^^ not really jns&ntariediwl i t 

takes a ceitainr^amoun 
exp^ed yety b^^^ 
quite accurately in^^ 
qMite^iar^ can be re 
§c^^ii^Sgc^b^^g^^ 
l^tingfl^^^^ 
^S^fes^intgi^^ 
^ffiaregjldll^^ 
nui^wtiOT^ 
^sciou^ff^g 

»^x:elyJSx^^ 
rfona^^^ 

^u^^fj^talt^ik^^ 

spofenfvwrtfi^^^ 

self^i^m^uifde^ym^ 

fafs^K^n^^^^ 
ihavejtla^^^^siglft 
s^^SfehejaS^ 
liyQerst^^gliffi^ 
rtioigvgasj^UjisS^^ 
rgychblc^^^ 
^ijfe^^lelKrlWfi^^ 
jess,^igis|a|sim^^ 
^ougijitl^^^ 

iif^diff&entj^ 

word^ec6^Cti5^ 
^n tujsS^ 

fi^i_5n%mo^^^^^^^ 

eyen\iil.W 
^orcU;3ieilet^^ 
^thariyettSrs^inU^ 

om^fslMnetimcs^fe 
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~7 ^ M^^ ^ 



1 



i 



.294^ 



niEORETICAL MOOEC^S AND PROCESSES OF READING 



that contain prihte^^^^^^ 

the idea tl^at aimature-reader/re^^ 

lin«{ or general shap(^^^ 

you will recognize the word dog; you might just as well think it to be 
^ rfay^r dlMg; Beginnin^^ rekdeni sb^^ 
trying^to recqgniz^ 

fusion it&e/^ c^es agartifrom^^^ 

^^l^t^tct^^t^mle^^ 
-^^^^^cp^ific^^ei^^^ 
.^E5p^ati6n=^prb3^ 

"S^^gletgpgl^j^^^^^ 

^|^j^ggu|n^gfgis^^^ 
q^n0i£opn^^^^ 

^i^mflig^l^^gaai^^ 
r^tW^^da^angu^p 

^g^^n^p^Igto|Stfegjg 

^to ^f^jfeand^j^^^ 

:f^CQgnizgj^s^ 

4^^ie|i^in^^h^Q^^ 
^^eg^g^^l^i^^^ja^p^^ 

s^m^grindpl^^ 

-^dera^aj^f^eiffi 
^^Q^^ia^tiom m 

f^£^[^fioiJd^ 

^^glisfc tfi(^e.a^^^ of hbmog^pli^^^ 
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are pronounced in difiFercntiwa^ 

"read - is an interesting ^Jcample: m Ae cohtextvto 

wth 6ead; but in the con 

skilled reader insla^ in its proper 

^|reading^^ or pn?nunciatipn 

surrounding words5and=Acir€i^ 
This takes us, in fec^^^^ 

readihg prbce^.^^^ou J^^^ 

oE^i^giifo^tw 

meg^^^clK^^^^ 
iliphiofatm^Siin^^ 
lp|[piw^^^(^e^^ 
?parag^p^ate^ 

^c^Sp^g^'e^Eg^j^^g^^re 

^jin^m^iSaij^^ 

leasJltE^I^^ 

^fe^^^tea^ati^^g^pg^ 

s||;e^^cfl]^^-^ 
iiftage^^^^^ 

cultyffiat¥n^ 

su^^fiffiatiffi 

do^?S^ 

moi^en^^la^^ 
dwCtact^^ 

5in:^^im6n^wffi|^^ 

^itihg,|OT cdvemionX^^ 
^tptfiaye sTpmc^^ 
KTCaderSf^^^ 
iS^ing^b^d^lte 
s<^ned.^iffi(^^^^ 

j;ye$^t6^d\^^^f^^ poin^g^t^^text^lc^i^ 

xiualsUn^dfcthe:^^^ 
CMre^divitK^^ 
nprmSjy^ihighj 
rep-^jpruiflfan iiprmab^^ 
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I 



eye moyemente, eyen-^^^ the same 

s^ed. Obviously, t^^ jwide individual ;di iate and 

ac<niiac)fof{CoiB^ v^^^r^^ ^^^^^ ^ 

ori written message. In^maiiyr v/^ getfi%: mining 

£rpm a 5^^^ messagp,^butcdiete afe^^^ be&use the cues 

^e differcht^Sp^^^ 

printedrmeMag% an^^^^^ 

gu|gc;isjatedf£a^^^ 

^pji||elg3^^ 

39^i|e^3h^SworB^^ 

tei||pjr|^ ggi^^^jMncfipi^^^^ 
^^^Si8|d|^e^^n^l^^^ 

Ypui^|ra^^^ 
^t^sul^^igaByil^ 

irr^ifgth^ 
^J|n|a^^s^fiti^^ii:t 
-mgs^foz^^^fe^^^^igtBe^^ 
i|en^ncgg^e^^ 

^ipmp^tehen^^ 
prderltpMi^^^ 

are/iie^ingg^^^ 
mjiySgeif^ 
JmfSfrt^^ 
Kno^led^Vj^^ 
^t&Ugfii^Jg^ 
impU^atipm^dfe^^ 
or^^wing cpnd 
is ££xpfeitly/s^^^ 
you ar^yjrea^n^^^ 

t^SAink;^mucfii^^^ be^lbpaid^^ 

ulai^baclcgjou^ 

logical%ani^justi^^ 

kinds of tfiinkin^ 

fects and ideJUJ oife 
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siste in his bcin^^ 
)vell-infome4^ay;TtiU as^^^ 

_ fW 

a processithat is obviously very cqmpleV How is 
or attained?^ ^^^^y^ ^ 

As fin the- w^^^^ 
once.^It taki^ alcpmid^ 

^oip^gegtR^^&fi^ 
plJ^^Fhei^ajre^pf^ 
djepefidih^^ 
JeamedCini^^^ 

ttidw;=]SIen%g^^ 

way^feibet^i^^TO 
nent^Ibferea^i^^ 

^^^^^^ ^ ^^^'^^^ :s^e|pfehis^£^^^ 

s^gi^i^^^ii^^fiidgSfe^ 
tfehj^^jOTtto^f^^^ 
alchjld^cSm^if^l^^ 

^SSa:^inst}ag5fe 
t5i^c^?6f?th!eit^ 

:theseHaMiy^ 
gh)OMs;?5^ 

to^fldrNofiM 
^tanduhe^langua^ at|^^ 
^o^learhjto^i^d; baausc^the 
guessa|;es ftcMrti^prii^ 
undmt^d if^they 
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procws, ^d_n<n^ 

individual learns solely or mainly through reading. And speaking 

arid^undeiitM^^ 

iM^iming-to^Je^ torr 

who learn^ 

diildren learn l£e:l^ 

to^: cgiidrcin^ 

Children who, before they begin to read, do not know the language, 

fflCNfeto&i^Sl^^ 

^^§^^^Mh^^c^b^€^ 
seg^i[l^^^ti& c^mg^i^gja#pixlian^ 

TO^di^^^^ 

qf^phpnejig^^butiitf^ 

^ifi^ttdSJso 

^^^^^[^^^^^gs^^ii^^ 
^ti^jord^l^^^^ 

^^^^?I^^^^ing|^fe^^^^ 

8qun^?v;iX^^^^ 

^^Aei^^s^Mex^of^ 

learn those path^^ 
moTdsihatlKealrew^^ 
him detepn^ 

few ifanylettm in En^^ have the saSii 

soimd^utt;.^^^^ to the 
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^pronundation of w6rds> Often: a k predictable 
souM vMues if :it: is coi^^^^ suiTQunding 
lettei^^JarUyfthfough d^^^ 
understood process bfcto 

adqUire^ the ability^to^ to th<»e complex ^att^ 

sound^tbrrespondences^ ^ ^ v^^^^ V: = 

y 6^^^^^^^^^^ child must ier 

ever (mesjhe c^^^^^ cqnf^gwrU^^ ^ : 

ingthemithe 
-s^g§sste^b0M 

fng^w^^ tfeSbp^ 
^^rpnunS^l^^ 
^iSfltHS^i^lS^^^c^ 

of laispe^fesi^^ : 

s0ken06^^ 
fegiMMSt^t^^ 

iffitJ^ii^&e^^^^ 
-in0;3r^sp^]^^ 

tl^il^itiisg^^ap^ 
5a£U^Sjo?^a^ 
^flueifggiJmS^^^^ 

iiig^to^^feUiso^ 

3o^intii£^M 
^j^ShdsJSi^ 

§wi§^^^m^^Sme^ lise^ 

^Sents^arid^tli^^ we5hay«;ri^^ 
nent sWU^ Rather, dcUle^^ 

of the skill we have listed as 4— the learning of the left-to-right 

pfiriibipfc^f^ 
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reader is tbf highest form of the skUl we have listed as 6--recogni- 
tion ofrprinted wonJs^^ 
this skiU 4^ tum^^ 
skills, in partidila^^^ 

letters and sounds^^ wader to apprehend. 

mea^iing quicWy^^ 

thinfc^6ut;^ha^h(^^ 

The^'^eag^^ 
a de§ate^^5^i^ 

?^S||^^egM^^^ra^gi^r^^ 

&e|i|ycy^tg^^ 
ffpUoWing/b^crl^^^S^Sft 



1. 

6: 



3gie^Aflai^^ 

^ ^^pV§ii^^?^Jte?rn-t^^ 
^ r\^^enAyqr^ggfl 

4. 7 ^^Siijfcgib^^^ ^ 

^i^rtocft:^^^^^ 

S£ TfregfiiM^^ 

i;77lette^ of . the alpHa&£^05 y^c^^ 
2.T^5nierh 

5. ^jsldhil^il^^ 

V : let^VandTsouhdsr tbShdp hi 
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'ITiis lattCT view b hd there should 

be anvearly emphasis on geuing thepmeaning from print,: and that 
the child should advanc^^^^^ 
oghitioh and.meanmgrapp 

Skills; 2, ^ aSd 5 are intrpd ^nly a&f i&e^^^c^^^^ 
considerable progress towards^ maste skUSz4i : 

- TTiese arlthe:^ 
ing. ifc^h^OTie^^i^^ 
^v^ery^xfea^^ 

3|>^^^^^|aj^a^^iS^Igis^^ 

M^^lfi^Sftm^B^ 
^^S|metI^^S^^fi& 
;^§re/iitii^j^«s^^ 
vyan8us3c6m^ 

^HSS^gis^^ 

gjiisE^^l^y^^ 
; jrepogmU^^c^ 

doesrnbtialread^tliow^^ y ^^rz \ --:~f ^ >=: 

V^^cnjti^ 

bes^ni^^sar^^^^ 

difficjal|y^ 

v^^tife|[^fetv^^ 
into compl^&en^^^ 
fdra paiticdla^ 

to^thcwe skilisIwH are easiefd^ 

the child jtq maste^^ : ^ ^ 

Uncertainties and Rea^^cfa Problcins^ 

The above desOTption of the n^^^^^^^ reading process is 

based on the finding^ of nearry A of research. 

A good deal is known about re^^^^ there are many 

questions that have not been^^ precision and ciertainty. 
We shaU list the mwt importa^^ 
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Questions about the mature reading process 

; 1. How does the individuars ability to recognize words in- 
stantaneously develop? What cues for word recognition are most im- 
portant? How and when does awareness of spelling clues and inner 
speech representation recede, if at all? What is the extent of the sight 
vocabulary of the mature reader? (It should be noted that most 
studies of word recognition processes have been conducted with 
adults; there is need for developmental studies in which word rec- 
ognition processes would be investigated over different chronological 
age levels.) 

2. How do skilled rraders process unfemiliar words? To what 
extent, and how, do they use patterns of letter-sound correspon- 
dences? . 

3. How do skilled readers find the proper readings of homo- 
graphs and other types of ambiguous words? 

4. What are the detailed psychological processes by which 
skilled readers comprehend the simple meaning of what they read? In 
what way do lexico-semantic, syntactical, and typographical factors 
interact to yield this comprehension? 

5- How are eye movements controlled by comprehension pro- 
cesses, and how does the individual develop skill in scanning print? 

6. How does the mature reader acquire skill in reasoning and 
inferential processes? ' V • 

7- What are the major sources of individual differences in rate 
and accuracy of comprehension in mature reader? 

Questions about certain components of reading skill as they affect 
learning ^ - / ; \ \ . < - 

1. In what way does knowledge of the spoken language interact 
vdA learning to read? What kinds and amounts of competence are 
desirable before the child undertakes any given task in learning to 
read? v 

2. What is the nature of the ability to discriminate sounds in 
the spoken language and to di'sect words in terms of these sounds? 
How does it developv and what role does it play in the beginning 
reader's learning of letter-sound correspondences? How can tliis 
ability be taught? 
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3i How do children leani to recognize and discriminate alpha- 
betic letters in their yaripus f^^ diildren have difficult 
wiUi IcttCT recognidonv hbw c^^ 

: C How do Aildr^^ the Icftrto-right principled 
phy, bbti as applied to indiyiduai^wor^^^ 
in cpntihuous: tex^ 

learning this^c»m^)nem^f-re^^ J 

05^&caca^ 
lejttei^Spundl^rt^^ 

^SnJg^MflSSfiep^^ 

?j[c(^it^^ieM^^ 
tK^fi^KSSfcnJi^^ 

6. When a child has acquired the ability to recognize words and 

^T^^^ni^iE^^dd^j^^ 
l®!\vStii<SH itywrwSs^^ 

;diflict3t^-^^;^ " T ""^ ^ \ 

:an<)lhef^Kfl^ ^V^ : y^r^;^^^^ : / \y ^v; ; 

^ ^ 2o]fa^tteg^^ 

of rwdin^Sfcni^ 
d<^riidir^^u]^^rjc^^ 

children? If ^ how^!^^ (iai^tcristics 
be detcrminedi? ^ ^ : , v ^ V 

3. On die assumption ^ 
for any given diild, how mu^ sl^ill is desirable 

before anbdier skill is introduced? 
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Reading as an Intentional, Behavior 
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JULIAlWICCOTiERG 
Columbia University , 

AND -_ ------ --- I ^ , - 

TO THE perception psychologist, reading is not an isolated behavior 

tb^^^ 

i^ocs;oifet^ 
toct^^a^pCTcef^^ 
^commq^ 
chjaractisri^^^ 
ih^thcfcase^o^^^ 
dp noticqn^^^^^ 
I^ttem^^U^Ufetio^ 
nor Si^r^ re^rd^ 

^essa^^^mustjinit^n^^ dis|llay;^fiu^^ 
to its hieaning,j^if isjtb 

a phiaseHi^^^y auen might^meariiinrthh c 

received jnuchthou^^^ 
to: be of fundamental im 

readirig^process is all abbut. - V 

Let usxpnsider brieflyr somc^p^^^ which 
intention affects readih^^^^^ 
page of t^t, with r^^^^^ 

few words on which his gaze may rest 2) An efficient reader may 
re^ text^ me^ing^t u 

rate he is very likely not to bi^issionsr 
therefore, this figure cCTtainly does not^^n^^^ letter is 

rictually looked at, even though compff^ scores may be very 

high. 3) In fact, if the task requires the reader to look at or near each 

1 Supported by nich and hd R01HD042]S*01. 
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letter— for example* if he is checking for misspell ings or brplcen 
letters/ as in proofrwding—then^h 

his comprehension score ivill drop.^^H are two Vclearl y sep- 

arable reading tasks: one with^^ 
tent ffom the printed pajge; the other 

to the letteis and the spelling of the words that make up the printed 

page. /These ahd other 

or by the ifelative difficulty or unfem 

the reader's visual sea^^ 

jSaallyjirpf/coi^^^ 

:^fevi6rr^§ 
; b^WhattheSisstea^^ 
: inother,^looking a^^^ 
ver^Vgeneialitc^^ 

Svierse pur y _ 7 ; j ' 

^>^knis^n?r^^yng^ 
abilityi^to^diln'iiiSinaft^ 
^ph^emeyphoneme^co 
pnemighfcex^^^ 
isai^^tb-the^ac^^ 
leFi^r^di»n;iminatipmM 
invorder rfor r(§adi^g-foT-Sfie^^^ 
tremely Hkely thatVjcy^^ 
'lower" skills at sdm^ stage inshi^^ 
oin fall back upoh\themi^^ 

can dissect some unfamiliar word or pa^^ its cpmixftient 

letters* and theii put; it tpgether^againv But/ these loWer skills are 
probably used only oc<^^^^^ reader reads 

nprmallyi that is^ when he>u»es h^^^ meaning 
from the printed page in as^natuial and content-oriented a way as 
he meC his' ears tp liste^^^^ text 
infrdquently/comparedt^^ 

skilled reader. He -'samples" the text in order to develop hypotheses 
about what the next string of symbols consists of, and to test those 
expectations at appropriate places hirthe^ the text. This, 

of course, sounds more like what we think of as ''skimming" than 
what we consider to be reading, but ho hard distinction is really 
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possible: "skimming" and "reading" represent points on a con- 
tinuum of intention; they are not basically different activities. In 
^ct. "skimming" is much closer to what the subject has learned to 
do when he is listening to speech or when he is looking at scenes, 
long before he comes to the special task of learning to read, that is, 
to the special task of using his eyes to "listen." 7 

Before we consider how the various components of literacy 
might fit together in the intentional activity of normal reading, let 
us first examine in turn the prior behaviors of active; listening and 



The first thing we should note about listening is that it, too 
depends on the subjea's attention. As a great deal of research has 

fairly rapid monologs that are being pesented to hun simul- 
taneously, but in two different "channels" (e.g., one in a male voice 
and one in a female voice, or one in the right ear and one in the 
left ear), he seem to faU to "hear" the content of the unattended 
message; at least, he cannot recall it Nor wiU the subject respond 
to some sets of words to which he has been instructed to respond, if 
they have been embedded in the unattended channel. 

, Such selective attention is often explained as being the result 
of a "filter" that passes the signals that are presented on the attended 
channel, but which attenuates or even blocks the other channel's 
signals. On closer examination, however, the filter analogy requires 
too many unlikely and complex properties to be very helpful. And 
m fact it is not true that we can say, oi a general statement, that the 
content of the unattended message is unheard. For example, if both 
channels contain the same message, but the unattended one is de- 
layed so that it lags behind the attended one, after a while most 
subjects realize that both messages are the same (27). As another 
example: if the subjea's own name is presented in the unattended 
channel, he will tend to hear it even though it is not in the channel 
to which he has been instructed to attend. Now, while it is easy to 
see how one could "tune" a filter to select one frequency rather than 
another, or to select one ear rather than the other, it is hard to 
see how to construct a filter to work in terms of analyzed verbal 
meaning (9). For these and other reasons. Neisser (22) and Hoch- 
Q4> i6) have argued that it is not necessary to invoke anv 
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fej * Mter jtt all in ordcr^t^ lutniing; in- 

g stcad,\iyc Accd to 

P attcirtiye lisusriing to^sj^^ 

|: : 

. I and \^hich jthcy can disa^ina^ some support U^^^ proposi* 

1^ tipn diat we do np^ mudi with thc^ 

^ rounds, ijudging^^i^^ 

^ »§n^c^!in4e^^ 

1 l^tem;^eclcing 

I pr revise his 

^ ^if fchipn, ^nqr mtc^JiSi^a^ 

p speech sttgcti^^^ 

^ iJ^e^ the memp^ 

ft n^tenal, and cahn^^^^ 5^is w^^^^ wlhat happeiU 

§ in the two^hahnd ttcpcrimcn^^ to^amy concept pi 

I a filter: the subj^^ ihitial 

g phonemes that; he receives in the channeH^ 

I and stores the results pf hii^ testing of those expectatipns. Sounds that 

£ were uttered on the nonattended chapnd be bn 

I unrelated sounds, and wiU ukud the sub* 

I jcct reports the message received pn the ai^d^ As we 

|| should expect from our an^ysis of the situation, the ;^periment 

g cannot be performed unless the verb^^ presented is orga* 

nized into redundant and predictable sequences (iP). This argument 
is presented in more detail elsewhere (itf). What is important to us 
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here is that iriistening to speech rests upon anticipating the results 
of having sampled redundsmt trains of 
this hypolhesis*tming should als^^ 
in thj^ listening and sped^ 

Let us now turn^^t^^^ that the subject mu^ have^^^ 

from his expmehcc^ in;Im 
by many y«irs hb^^ 
regi^er^ ne ^letail only ^with 

^la^SeSii^ 

iggj^^ 

laHoiuigQi^^ 

sp^eSingimi^ 
vsUmuIai^p^^ 

and tfidx^ftg^c; im^^ 

aiiunSni^^ 

bis^ye^t^SG^no^s^^ 

in tft^don^|»i^^^^^ eMr 

points ^e^d^id^f^^^ 

ballistic/movm^ 

sm knswer^t^^^i^ 

brthc pcriph^^ 

We da not khpw t^ 
free eye-moyemjcnt de^plpynient in v^^^ 

to say that die major |^^^ are 
scanned This is foIlow<^^^b^ small excunions are 

necessary to fill in detail needed to dedd^ being looked at 

Hiere is# in gmeral^ a Telatiyely hi^ numb^ a 
great deal of fecursion^ahd hothirig-at all that should make it easy 
for a subject to keep precise track of the tempptal order in which 
any search of dhe visual field has bani ex^ that is, no mapping 
of spatial order into temporal sequence. But this is just the task 
that faces the child when he first learns to read: he has to put to* 
gether letters into words by a sequence of small adjacent fixations. 
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Surely thi^.is an unaccustomed task for the visuomotor system.' If 
is one which needs whatever assisunce can^ be provided an^ is one 
which the reader will try to escape as soon as he can (Hochberg, 

1964^* - J - _- - 7 - __- - - _ _- - - - _ - 

The task of reading text, which requires the child to make many 
small, sequential, adjacent saccades, can be made easier in various 
ways. The strain can be reduced by using large type or by moving 
one's Hnger under the type, letter by letter; above all, and most use- 
ful to the attainment of literacy, by "guessing" at what some syllable, 
or some word, or even phrase would turn out to be. This last point 
is particularly important. Normal text is highly redundant in many 
ways,Jq tliatpthe^l^^^^ 

clearly, or every part of a word, in order to know what is being said. 
In short, the subject will— and should—tend to "guess" at what is 
vaguely seen in peripheral visfon— and the more he knows about 
the redundancies of speUing, grammar, and idiom employed by the 
text, or the more the text approaches the patterns of speech that he 
is normally prepared to generate, the more he can correctly antic- 
ipate the message, die more likely that his guesse* will be right, and 
the fewer the fixations that he actually needs to make. But the knowl- 
edge is essential: training for fewer fixations can be of little use if 
the anticipations are not correct to begin with, and if consequent 
reinforcement stemming from die correctness of the guess and from 
the relief of the onerous necessity for small saccades, does not occur. 

This reminds us of what is, of course, one of the primary charac- 
teristics of skill in reading: the fact that the practiced reader needs 
shorter and fewer fixations in order to identify lettere, to recognize 
words, to read text. How is this skill acquired, and on what psy- 
chological processes does it rest? Much of die research to this point 
has used the method of tachistoscopic presentation, in which the sub- 
ject is shown letters or other stimulus patterns at some short ex- 
posure. In some ways, though with many reservations we may 
consider t he tachistoscopic presentation as being analogous to a 

'Adjustment to this taik is not always satisfactorily achieved. Thus Taylor 
and Robinson (1965) found that inefficient eariy ocular motor activity may result 
m final motor habits which inhibit effideht reading afrer the original auses 
(difficulty with word idenUBcatioh and lecojsnition) no tonger exist. 
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single fixation that is made in the course of the reading proc^^^^ 

Many years ago, Cattelf (5/j5):shoisyed that^the exposure required: to 

identify each of a tachistoscop 

increased as tiie num^^ 

required to rccbgni^ som^^ 

longer than that for a single letter. In other wo^ 

IS "picking up'Vjw a^^ 

identify by multiple fij^tions. Since then^ has been ampl^ 
that subjects/ w6r(js artiy^shajM^^ ivhich" th^ are 
^femliagaj^^ 

^h^thj^^iKj^^ 
ingSSc^lii^d^^ 
v2iflfci^tl)^^lh^^ 
-5S«*!?Sfe^ea^S^^ 

AvitK^iKg^\^^ 
^enio^bMis^^ 

i^fi^xi>rctUfi 
f^ili^S^^p^^l^^^ 
rea(^r^ltta^y3m^ 
g^eratea^^^^ 

i^pcni t^^dd^sp^ 3^tjT^numtNer 
of>l<Stl«i^ 

thi^iHs j^^Me tiSfd^ 

scopic word-recogn^^ 

alMbst certainly due^ 

by which the:^in^ bf^ttmrs^inay^ 

generated. an<i not due to differt^ 

And tiie demonstration by Graf and Torrey (11) that comprehen- 
sion scores are higher for 4^ broken /at major 
linguistic bbundariw than are comprehension materisd 
broken at minor boundanw might be fe^ the effect of 
greats ease of storing; t^^^^ 

By rcsponding to the Jew fea^^ vision 
with an entire word or phn^e, the skiU^ then, has largely 

relieved himself of the necessity of looking closely at the text. He 
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therefore ne<^ to fixate only those parts of the array, further along 
the pagerthat w^^^ him to make new guesses and to check his 

previow ones.^The bett^^ thc^eader, th^^ can be 

the fixatiom by which^^^^^ so long as the text 

pr9vidi^ him with; contMtfial redundancy and^^^a^^^^ as his task 
jpermits him to attend to^hc meaning or cohtent^^ to 
spelling or to:iridi]iridual lettew^;^^^{^^^^ 

^ guides theskilled leader's fix- 

ationsE^oH^yl^^^ 
looking^atle^^^ 

As in listening to speech, of course, the skilled reader's expec- 
tations of what he will find when he looks further along the page 

>^^^ig^pai^^ 

#?^5ead*^fe|^^ 

A^isl^t^^^a^ 

i^j^^^^lhi^^ 
^rM4gie^ Ipn^ 
^^i^efoS^^ 

n§e(d^iqtJ^^ 

^d^he^^^sM^^ 

profitebleJgfiKS^^^^^^ 

9^i^t& test these; ftagBoferiftiaiid^^ 

been found dia^^^^^ 

and by languag^haM b^cd on syntactic wh ich 
is what we would expect if readers' hypotheses are only intermit- 
tcndy twtcd. (^1 this -dctcMinm^^ 
scarcli guid^c^ (25)^ JJ^ 

n^tritted ^ piv^ 6f h5^ cxht^^ 

because hcican, in a^tipn; i^^t^^^^ 

vision, as in<>dified by/W^ select the placw 

at^hi(4 he should seek succe^^ at the very 

Ica^t, he should;]^ a^^^ through the use of interword 

si»q« tibat appieaar in Ac i^phei^ vision, whcre he raust look in 
order to fixate the most informative pbrtioiw of w (that is, their 
termini), and which words are likely to be short functors- Call such 
determinants of fixation psg for peripheral search guidance. The 
practiced reader must move his eyes under the combined control oiE 
cscandPSG. 
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Tlie beginning reader, who 'really must^^^^^^ of 
the letters, probably makes little use of psg. He is, therefore, less 
hampered than is the better reader wheh t 
in peripheral vision is interfered with^^^^ 

interwoM spaces so as ta make the word boundaries indisCTiminable 
when viewed peripherally (i^^^^^ 

lacking peripheral vision,; hiaye veiy low reading ra^^^^^^ the dis- 
covery of what actually guide^ia^ skilled re^^^^ 
tKese^njlitim 

Mejim^^i^]^^ 

wficHuWeVare^^^^ 

GlaftzeSjiiub^^^ 
^ext^ifi^wfiic^^^ 

visiqhconta^^ 
^j^ficesjiff^^ 
:compl^te:sainpl 
Jny^i^tipncar^t^ 

fixation pi>^^ 

of in^rniaiionvinf ; 
field^tha^js^utwde^ 
reader^rfpras a 
that we haye sife 

have giyeir him t^^^ of 
the^units by^whidi^he;^ 

This picture of skilled reading^^^ 
hot ot infonnation proceMin^gy^^ If it is an: accurate . 

picture, it will explain\why U a^^ 

arc proceiMsirig a tremenclpus amount of information per second; 
whereas, in fact, they are not— they^ ihcr^ly km^ a great deal about 
the language and about writersrif we are tor attempt to teach readers 
to make such extrapolations and to use themi^we sha^ have to keep 
two things in mind: first> we mus^ wie are teach- 

ing them to anticipate^to the anticipations that their speech habits 
already provide;, second, we cannot expect them to transfer such 
skilled reading habits to less idiosyncratic text until the appropriate 
habits of speech and knowledge have been built up. 

But, arc wc talking about "skimming" or "reading?" In view of 
the fact that visual perception almost always entails a procedure of 
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sampling from a display of stim^ is redundant 

fo^ the^perceptual task\at hand-nanotfe 

it is very hard to present the adult with a perceptual task to which 
none of his previous visual experience is relevant— it is hard to see 
bow the:^istinction^tweOT^ 
twined as airiabsolute p^^ 

to the size of the units that the task requires the subject to process. 
For example, if the task is to detect burred or broken serife in the 

te^|^a^R?^5^g[^ 

entertainment or for information. It is plausible that children should 
be encouraged to predict and anticipate what is coming next in 

re^di^^The^^K^ 

Emj^ijcfl^&g^^ 

the appropriate units are for the different intentions that initiate 
and maintain reading behavior, if reading behavior— as opposed to 
symbol-recognition, orthography, or tachistoscopic-rperception— is to 
be understood in a way that is theoretically satisfying or socially 
useful. : ' 
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Eleanor J. r^-he^n 

Learning to Read" . 

Experimental psychologists examine the process by which a funda- 
mental intellectual skill is acquired. 

EiXANOR J. Gibson 

EDUCATORS and the public have exhibited a keen interest in the teach- 
ing of readmg ever since iEree public education became a feet (/) 
Exther because of or dwpite their interest, this most important sub- 
ject has been remarkably; susceptible to the influence of fads and 
fashions and curiously unaflFected by disciplined experimental and 
theoreUcal psychology^The psychologists have tfadi^ 
the study of verbal learning by means oi ecpCTiments with nonsense 
syUables and the like—that is^materiaU carefully divested of useful 
infoiroation. And the edurafeDrs, who found litide in this work that 
seemed relevant to the classroom, hSe stayed with the classroom; 
when they performed experiments, the method was apt to be a gross 
comparison of classes privileged and unprivileged with respect to the 
latest fad. The result has been two cultures: the pure scientists in the 
laboratory, and the practice teachers ignorant of the process that 
has been made in the theory of human learning and in methods of 
studying it 

That this split was unfortunate is dear enough. True, most 
children <lo learn to read. But some learn to read badly, so that 
school systems must provide remedial dmics; and a small proportion 
(but still a large number of future citizens) remain functional illiter- 
ates. The fashions which have led to dassroom experiments, such 
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Advanced Study in the Behavioral Sdences, Palo Alto, California, 31 October 
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as the "whole word" method, emphasis on context and pictures for 
"meaning," the "flash" method, "speed reading/' revised alphabets, 
the "return" to "phonics," nd so on, have done little to change the 
situation. 

Yet a S'^tematic approach to the understanding of reading skill 
is possible. The psychologist has only to treat reading as a learning 
problem, to apply ingenuity in theory construction and experimental 
design to this fundamental activity on which the rest of man's educa- 
tion depends. A beginning has recently been made in this direction, 
and it can be expected that a number of tKeoretical and experimental 
studies of reading will be forthcoming (2). 

Analysis of the Reading Process 

A prerequisite to good research on reading is a psychological 
analysis of the reading process. What is it that a skilled reader has 
learned? Knowing this (or having a pretty good idea of it), one may 
consider how the skill is learned, and next how it could best be 
taught. Hypotheses designed to answer ail three of these questions 
can then be tested by experiment. 

There ar*; several ways of characterizing the behavior we call 
reading. It is receiving communication; it is making discriminative 
responses to graphic symbols; it is decoding graphic symbols to 
speech; and it is getting meaning from the printed page. A child in 
the early stages of acquiring reading skill may not be doing all these 
things, however. Some aspects of reading must be mastered before 
others and have an essential function in a sequence of development 
of the final skill. The average child, when he begins learning to rea4> 
has already mastered to a marvelous extent the art of communication. 
He can speak and understand his own language in a fairly complex 
way, employing units of language organized in a hierarchy and with 
a grammatical structure. Since a writing system must correspond to 
the spoken one, and since speech is prior to writing, the frame work 
and unit structure of speech will determine more or less the structure 
of the writing system, though the rules of correspondence vary for 
different languages and writing systems. Some alphabetic writing 
systems have nearly perfect single-letter-to^ound correspondences, 
but some, like English, have far more complex correspondence be- 
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tween spelling patterns and speech patterns. Whatever the nature of 
the correspondences, it is vital to a proper analysis of the reading 
task that they be understood. And it is vital to remember, as well, 
that the fint stage in the child's mastery of reading is learning to 
communicate by means of spoken language. 

Once a child begins his progression from spoken language to 
written language, there are, I think, three phases of learning to be 
considered. They present three different kinds of learning tasks, and 
they are roughly sequential, though there must be considerable over- 
lapping. These three phases are: learning to differentiate graphic 
symbols; learning to decode letters to sounds ("map" the letters into 
sounds); and using progressively high-order units of structure. I shall 
consider these three stages in order and in some detail and describe 
experiments exploring each stage. 

Differentiation of Written Symbols 

Making any discriminative response to printed characters is 
considered by some a kind of reading. A very young child, or even a 
monkey, can he taught to point to a patch of yellow color, rather 
than a patch of blue, when the printed characters yellow are pre- 
sented. Various people, in recent popular publications, have seriously 
suggested teaching infants to respond discriminatively in this way to 
letter patterns, implying that this is teaching them to "read/' Such 
responses are not reading, however; reading entails decoding to 
speecn. Letters are, essentially, an instruction to produce a given 
speech sound. 

Nevertheless, differentiation of witten characters from one an- 
other is a logically preliminary stage to decoding them to speech. 
The learning problem is one of discriminating and recognizing a 
set of line figures, all very similar in a number of wa)^ (for example, 
all. are tracings on paper) and each differing from all the others in 
one or more features (as straight venus curved). The differentiating 
features must remain invariant under certain transformations (size, 
brightness, and perspective transformations and less easily described 
ones produced by different type faces and handwriting). They must 
therefore be relational, so that these transformations will not destroy 
them. 
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It might be questioned whether learning is necessary for these 
figures to be discriminatedirom one another. This question has been 
investigated by Gibson, Gibson, Pick, and Osser (i). In order to trace 
the development of letter differentiation as it is related to those 
features of letters which are critical for the task, we designed specified 
transformations for each of a group of standard, artificial letter-like 
fonns comparable to printed Roman capitals. Variants were con- 
structed from each standard figure to yield the following 12 trans- 
formations for each one: three degrecs^^b^^^ line 
to curve; five transformations of rotation or reversal; two perspec- 
tive transformations; and two topological tramformatiom (see Fig. 1 
for examples). All of these except the perspective transformations 
we considered critical for discriminating letters. For example, con- 
trast v and u; c and u; o and c. 

Sfandord Une fo curve l80*RotatfoA Slant back 

A A V ^ 



Ctast 

A 



Standard 



tint curve ^ 45* Rotation 



Slant riglit 




Figure I. Examples of letter-like figures illustrating different types of 
transfonnation. 

The discrimination task required the subject to match a standard 
figure against all of its transformations and some copies of it and to 
select only identical copies. An error score (the number of times an 
item that was not an identical copy was selected) was obtained for 
each child, and the errors were classified according to the type of 
transformation. The subjects were children aged 4 through 8 yean. 
As would be expected, the visual discrimination of these letter*like 
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forms improved from age 4 to age 8, but the slopes of the error curves 
were different, depending on the transformation to be discriminated 
(Fig. 2)* In other words, some transformations are harder to dis- 
criminate than others, and improvement occurs at different rates 
for different transformations. Even the youngest subjects made 
relatively few errors involving changes of break or dose, and among 
the 8-year-olds these errors dropped to zero. Errors for perspective 
transformations were very numerous among 4-year-olds and still nu- 
merous among 8ryear-qlds* Errors for rotations and reversals started 
high but dropped to neariy zero by 8 years*.Errors for changes from 
line to curve were relatively humdrous (depending 0^^ of 
changes) among the youngest children and showed a rapid drop 
among-the older — ^almost to zero for the 8-year-olds* 

The experiment was replicated with the same transformations 
of real letteiis on the 5-year-dld group: The correlation between con- 
fusions of the same transformations for real letters and for the letter- 
like forms was very high (r r= +.87), so the effect of a given trans- 
formation has generality (is not specific to a given form)^ 

What happens, in the years from 4 to 8, to produce or hamper 
improvement in discrimination? Our results suggest that the ^hildren 
have learned the features or dimensions of difference which are 
critical for differentiating letters. Some differences are critical, suqh 
as break versus dose, line venus curve, and rotations and reversals; 
but some, such as the perspective transformations, are not, and must 
in fact be tolerated. The child of 4 does not start ''cold'* upon this 
task, because some of his previoas experience with distinctive fea- 
tures of objects and pictures will transfer to letter differentiation. 
But the set of letters has a unique feature pattern for each of its 



TABLE 1 

Number of errors made in transfer stage 
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Standards 


Type o£ training 

Transformations 


Errors 


£i 


Same 


Different 


69 


£2 


Different 


Same 


S9 


. C ' 


Different 


Different 


10] 
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members, so learning of the distinctive features goes on during the 
period we investigated. 

If this interpretation is correct, it would be useful to know just 
what the distinctive features of letters are. What dimensions of dif- 
ference must a child learn to detect in order to perceive each letter 
as unique? Gibson, Osser, Schiff, and Smith (^) inv^tigated this ques- 
tion. Our method was to draw up a chart of the features of a given 
set 6i letters (5), test to see which of these letters were most frequendy 
confused by prereading chUdren^ and compare the errors in the re- 
sulting *'cohftisionmafrix''with^^ 

A set of distinctive ff^tures for letters must be rel^ in the 
sense that each feature presents a contiast which is invariant under 
certain tramfornmtions, and it must yield a unique pattern for each 
letter. The set must also be reasonably economical. Two feature 




Aft to Y^iiff 



Figure 2. Error curves shoving T9*t nf improvement in discriminating four 
types of transformation. 

lists which satisfy these requirements for a specified type f-^-e were 
tried out against the results of a confusion matrix obtained wuh the 
same type (simplified Roman capitals available on a sign-typewriter). 
Each of die features in the list in Fig. 3 is or is not a character- 
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Feoturw A B C E KL N.U X Z 

Straight segment 

Horizontal + .1. 4. • 

Verlicol + + + T + . ^ 

Oblique/ + ^ T T- T -r 

Oblique\ 4. J ^ f + 

Curve 

Closed 4. 

OpNBn vertically J. 
Open horizohtolly 
Intersection .f. .f. ^ .f. ^ 

Redundfoncy 
Cyclic chonge -f. ^ 

Symmetry + 4 + + + + + 

Discontinuity 

Verticol + 4. J. 

Horizontal ^ ^4 ^ 

FicuxE S« Exampte of a "feature chart''\Whether the features diosen zrt 
aauaUy effective for disoriminating letters must be detennined by experiment 

istic of each of the 26 IcUcn. Regarding each letter one asks, for 
example, "1$ there a curved segment?'' and gets a yes or no answer. 
A fiUed-in feature chart gives a unique pattern for each letter. How- 
ever, the number of potential features for letter-shapes is very laige, 
and would vary from one alphabet and type ftmt to another. Whether 
or not we have the rig^t set can be tested with a confusion matrix. 
Children should confuse with greatest frequency the letters having 
the smallest number of feature differences, if the features have been 
chosen correctly. 

We obtained our confusion matrix from 4-year-old children, 
who made matching judgments of letten, programed so that every 
letter had an equal opportunity to be mistaken for any other, without 
bias from order effects. The "percent feature difference'' for any two 
letters was determined bv dividing the total number of features 
possessed by either letter, bat not both, by the total number possessed 
by both, whether shared or not Correlations were then calculated 
between percent feature difference and number of confusions, one 
for each letter* The feature list of Fig. 3 yielded 12 out of 26 positive 
significant correlations. Prediction from this feature list is &irly good. 
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in view of the fact that features were not weighted A midtidimen* 
sional analysis of the matrix corroborated the choice of the curve- 
straight and obliqueness variables, suggesting that these features 
may have priority in the discrimination process and perhaps develop 
mentally. Refinement of the feature list wiU take these hcts into 
account and other, methods of vsdidation will be tried. 

Detecting lUstinctiTe Features 

If we are correct in thinking that the child comes to discriminate 
grai^emcs by detecting their distinctive features, what is the learn- 
ing process like? That it is penxptual learning and need not be 
verlKdized is probable (though teachers do often call attention to 
contrasts between letter shapei). An experiment by Anne D. Pick 
(tf) was designed to compare two hypotheses aboOt how this type of 
discrimination develops. One might be called a "schema" or "iMx>to- 
type'" hypothesis, and is based on the supposition that the child 
builds up a kind of model or menlory image of each letter by repeated 
experience of vistuil presentations of the letter; perceptual theories 
which propose that discrimination occun by matching sensory ex- 
perience to a pretdously stored concept or oitegorical model are of 
this kind. In the other hypothesis it is assumed that the child learns 
by discovering how the forms differ, and dien easily transfers this 
knowledge to new letter*like figures. 

Pick employed a transfer design in which subjects were pre- 
sented in step 1 with initially confusable stimuli (letter-like forms) 
and trained to discriminate between them. For step 2 (the transfer 
stage) the subjects were divided into three groups. One experimental 
group was given sets of stimuli to discriminate which varied in new 
dimensions from the same standards discriminated in stage 1. A 
second experimental group was given sets of stimuli which deviated 
from new standards, but in the same dimensions of difference dis- 
criminated in stage 1. A control group was given both new standards 
and new dimensions of difference to discriminate in stage 2. Better 
performance by the first experimental group would suggest that dis- 
crimination learning proceeded by construction of a model or mem- 
ory image df the standards against which the variants could be 
matched. Conversely^ better performance by the second experimental 
group would suggest that dimensions of difference had been detected. 



CIB90N 



The subjects were kindergarten children* The stimuli were 
letter-like forms of the type described earlier. There were six stan-, 
dard forms and six transformations of each of thenu The transfonna* 
tions consisted of twa changes of line to curve, a rig^t-left reversal, a 
45-degree rotation, a penpective transformation, and a size trans- 
formation. Table 1 gives the errors of discrimination for all three 
groups in stage 2« Both experimental groups performed significantly 
better than the omtrol g^oup; but the g^oup that^h^ 
formsUicms of new stsmdards^^p^ than the 

group given new tramfgrrmtiom of old stai^^ 

We infer from these results ttmt, while children probably do 
learn prototypes of lett^ stirpes; the prototype themselves are not 
the original basis for differentiation. The most relevant kind of train* 
ing Cnr disarimination is pr^ice which provides experience with the 
characteristic different that distinguish the set of items. Features 
which are actually distinctive for letters could be emphasized by 
presenting letten in contrast pairs. 

Decoding Letters to Sounds 

When the graphemes are reasonably discriminable from, one 
another, the decoding process becomes possible. This process, com- 
mon sense and many psychologists would tell us, is simply a matter 
of associating a graphic stimulus with the appropriate spoken re- 
sponse — that is to say, it is the traditional stimulus*response par- 
adigm, a kind of paired-associate learning. 

Obvious as this description seems, problems arise when one 
takes a doser look. Here are just a few. The graphic code is related 
to the speech code by rules of correspondence. I{ these rules are 
known, decoding of new items is predictable. Do we want to build 
up, one by one, automatically cued responses, or do we want to teach 
with transfer in mind? If we want to teach for transfer, how do we 
do it? Should the child be aware that this is a code game with rules? 
Or will induction of the rules be automatic? What units of both codes 
should we start with? Should we start with single letters, in the hope 
that knowledge of smgle-letter-to^und relationships will yield the 
most transfer? Or should we start with whole words, in the hope that 
component relationships will be induced? 

Carol Bishop (7) investigated the question of the significance of 
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knowledge of component letter-sound relationships in reading new 
words. In her experiment, the child's process of learning to read was 
simulated by teaching adult subjects to read some Arabic words. The 
purpose was to determine the transfer value of training with indi- 
vidual letters as opposed to whole words, and to investigate the role 
of component letter*sound associations in transfer to learning new 
words. ' 

A three-stage transfer design was emp^^^^ letten were 12 

Arabic characters, each with a one-toK)he^^ te^ correspon- 
dence. There were eight consonants anld four vowels, which were 
combined to form two sets of eight Arabic words. The 12 letters 
appeared at least once in both sets of words. A native speaker of the 
language recorded on tape the 12 letter^unds and the two sets of 
words. The graphic form of each letter or word was printed on a 
card. - 

The subjects were divided into three groups— the letter training 
group (L), the whole-word training group (W), and a control group 
(C). Stage 1 of the experiment was identical for all groups. The sub- 
jects learned to pronounce the set of words (transfer set) which would 
appear in stage 3 by listening to the recording and repeating the 
words. Stage 2 varied. Group L listened to and repeated the 12 letter- 
sounds and then learned to associate the individual graphic shapes 
with their correct sounds. Group W followed the same procedure, 
except that eight words were given tliem to learn, rather than letters. 
Learning time was equal for the two groups. Group C spent the same 
time*interval on an unrelated ^k. Stage 3 was the same for the three 
groups. All subjecb learned to read the set of words they had heard 
in stage I, responding to the presentation of a word on a card by 
pronouncing it. This was the transfer stage on which the three groups 
were compared. 

At the dose of stage 3, all subjects were tested on their ability 
to give the correct letter-sound following the presentation of eadi 
printed letter. They were asked afterward to explain how they tried 
to learn the transfer words. 

Figure 4 shows that learning took place in fewest trials for the 
letter group and next fewest for the word group. That is, letter train- 
ing had more transfer value than word training, but word training 
did produce some transfer. The subject^ of group L also knew, on 
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Figure 4. Learning curves on transfer task for group traned originally 
with whole words (W), group trained with single letters (L), and control group 
(C). * 

the average, a greater number of component letter-sound correspon- 
dences, but some subjects in group W had learned all 12. Most of 
the subjects in group L reported that they had tried to learn by using 
knowledge of component correspondences. But so did 12 of the 20 
subjects in group W, and the scores of these 12 subjects on the trans- 
fer task were similar to those of the letter-trained group. The subjects 
who had learned by whole words and had not used individual cor- 
respondences performed no better on the task than the control sub- 
jects. 

It is possible, then, to learn to read words without learning the 
component letter-sound correspondences. But transfer to new words 
depends on use of them, whatever the method of original training. 
Word training was as good as letter training if the subject had ana- 
lyzed for himself the component relationships. 

Learning Variable and Ck>nstant Component 
C!orrespondence$ 

In Bishop's experiment, the component letter-sound relation- 
ships were regular and consistent. It has often been pointed out, 
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especially by advocates of spelling reform and revised alphabets (5), 
that in English this is not the case, Bloomfield (P) suggested that the 
beginning reader should, therefore, be presented with material care- 
fully programed for teaching those orthographic-phonic regularities 
which exist in English, and should be introduced later and only 
gradually to the complexities of English spelling and to the fact that 
single*letter-to*sound relationships are otten variable. But actually, 
there has been no hard evidence to suggest that transfer, later, to 
reading spelling-patteitis with more vajriable component correspon- 
dence will be facilitated by beginning with only constant ones. Al- 
though variable ones may be harder to learn in the beginning, the 
original difficulty may be compensated for by facilitating la^er learn- 
ing. ' ■ 

A series of experiinents directed by Harry Levin {10) dealt with 
the effect of learning variable as opposed to constant letter*sound 
relationships, on transfer to learning new letter-soiind relationships. 
In one experiment, the learning material was short lists of paired- 
associates, with a word written in artificial characters as stimulus and 
a triphoneme familiar English word as response. Subjects (third-grade 
children) in one group were given a list which contained constant 
graph-to-soimd relationships (one-to*one component correspondence) 
followed by a list in^ which this correspondence was variable with 
respect to the medial vowel soimd. Another group started with a 
similarly constructed variable list and followed it with a second one. 
The group that learned lists with a variable component in both 
stages was superior to the other group in the second stage. The results 
suggest that initiating the task with a variable list created an expecta- 
tion or learning set for variability of correspondence which was trans- 
ferred to the second list and facilitated learning it 

In a second experiment, the constant or variable graph*sound 
relation occurred on the first letter. Again, the group with original 
variable traming performed better on the second, variable list. In a 
third experiment adult native speakers of English and Spanish were 
compared. The artificial graphs were paired with nonsense words. 
Again there was more transfer from a variable first list to a variable 
second list than from a constant to a variable one. Variable lists were 
more difficult, on the whole, for the Spanish speakers, perhaps 
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because their native language contains highly regular letter-sound 
relationships. 

A "set for diversity" may, therefore, facilitate transfer to learn- 
ing of new letter-sound correspondences which contain variable 
relationships. But many questions about how the code is learned 
remain to be solved, because the true units of the graphic code are 
not necessarily single letters. While single-letter-sound relations in 
English are indeed variable, at other levels of structure regularity 
may be discovered* ^ 

Lower- and Higher-Order Units 

For many years, linguists havie been concerned with the question 
of units in language. That languagie has a hierarchical st^^^ 
units of difiEerent kinds arid levels, h gpnei^y accepted, though t^^ 
definition of the units is not easily reached. One criterion of a unit is 
recodability— consistent mapping or translation to another code/ If 
such a criterion be granted, graphic units niust parallel linguistic 
units. The units of the witing system should be defined, in other 
words, by mapping rules which link them to the speech code, at all 
levels of structure. 

What then are the true graphic units? What levels of units are 
there? Exactly how are they mapped to linguistic units? In what 
"chunks" are they perceived? We must first try to answer th^e ques- 
tions by a logical analysis of properties of the writing and speech 
systems and. the correspondences between them. Then we can look at 
the behavior of skilled readers and see how units are processed during 
reading* If the logical analysis of the correspondence rules is correct," 
we should be able to predict what kinds of units are actually pro- 
cessed and to check our predictions experimentally. 

Common sense suggests that the unit for reading is the single 
grapheme, and that the reader proceeds sequentially from left to 
right, letter by letter, across the page. But we can assert at once and- 
unequivocally that this picture is false. For the English language, the 
single graphemes map consistendy into speech only as morphemes — 
that is, the names of the letters of the alphabet. It is possible, of 
course, to name letters sequentially across a line of print ("spell out** 
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a word), but that is not the goal of a skilled reader, nor is it what he 
does. Dodge (//) showed, nearly 60 years ago, that perception occurs 
in reading only during fixations, and not at all during the saccadic 
jumps from one fixation to the next. With a iast tachistoscopic ex- 
posure, a skilled reader can perceive four unconnected letters, a very 
long word, and four or more words if they form a sentence (12). 
Even first graders can read three-letter words exposed for only 40 
milliseconds, toashoit a time for sequential eye movements to occur. 

Broadbent (75) has pointed out that speech^ although it consists 
- of a temporar sequence of stimuli, is responded to at the end of a 
sequence. That is, it is normal for a whole sequence to be delivered 
before a response is made. For instance, the sentence "Would you 

give me your might end with any of a large number of 

words, such as "name" or "wallet" or "wife." The response depends 
on the total message. The fact that the component stimuli for speech 
p\d reading are spread over time does not mean that the phonemes 
or letters or words are processed one at a time, with each stimulus 
decoded to a separate response. The fact that o is pronounced differ- 
ently in BOAT and BOMB is not a hideous peculiarity of English which 
must consequently be reformed. The o is read only in context and is 
never responded to in isolation. It is part of a sequence which con- 
tains constraints of two kinds, one morphological and the other the 
spelling patterns which are characteristic of English. 

If any doubt remains as to the unlikelihood of sequential pro- 
cessing letter by letter, there is recent evidence of Newman (14) and 
of Kolers (15) on sequential exposure of letters. When letters forming 
a familiar word are exposed sequentially in the same place, it is al- 
most impossible to read the word. With an exposure of 100 milli- 
seconds per letter, words of six letters are read with only 20 percent 
probability of accuracy; and with an exposure of 375 milliseconds 
per letter, the probability is still well under 100 percent. But that is 
more than 2 seconds to perceive a short, well-kno^vn wordl We can 
conclude that, however graphemes are processed perceptually in 
reading, it is not a letter-by-leiter sequence of acts. 

If the single grapheme does not map consistently to a phoneme, 
and furthermore, if perception normally takes in bigger "chunks" 
of graphic stimuli in a single fixation, what are the smallest graphic 
units consistendy coded into phonemic patterns? Must they be whole 
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words^ Arc there different levels of units? Are they achieved at dif- 
ferent stages of development? 

Spelling Pattenu 

It is my belief that the smallest component units in written 
English are spelling patterns (16). By a spelling pattern, I mean a 
cluster of graphemes in a given environment which has an invariant 
pronunciation according to the rules of English. These rules are the 
regularities which appear when, for instance, any vowel or consonant 
or cluster is shown to correspond with a given prounuciation in an 
initial, medial, or final position in the spelling of a word. This kind 
of regularity is not merely "frequency" (bigram frequency, rrigram 
frequency, and so on), for it implies that frequency counts are rele- 
vant for establishing rules only if the right units and the right re- 
lationships are counted. The relevant graphic unit is a functional 
unit of one or more letters, in a given position 'vi*hin the word, 
which is in correspondence with a specified pronunci .tion {17). 

If potential regularities exist within words— the spelling pat- 
terns that occur in regular correspondence with speech patterns- 
one may hypothesize that these correspondences have been assim- 
ilated by the skilled-dreader of English (whether or not be can 
verbalize themles) aitd have the effect of organizing units for percep- 
tion. It follows that strings of letters which are generated by the 
rules will be perceived more easily than ones which are not, even 
when they are. unfamiliar words or not words at alL 

Several experiments testing this prediction were performed by 
Gibson, Pick, Osser, and Hammond (18). The basic design was to 
compare the perceptibility (with a very short tachistoscopic ex- 
posure) of two sets of letter-strings, all nonsense or pseudo words, 
which differed in their spelling-to-sound correlation. One list, called 
the "pronounceable" list, contained words with a high spelling-to- 
sound correlation. Each of them had an initial consonant-spelling 
with a single, regular pronunciation; a final consonant-spelling hav- 
ing a single regular pronunciation; and a vowel-spelling, placed be- 
tween them, having a single regular pronunciation when it follows 
and is followed by the given initial and final consonant spellings, 
rcpectively— for example, gl/ur/ck. The words in the second list. 
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called the "unpronounceable" list, had a low spelling-tchsound cor- 
relation. They were constructed from the words in the first list by 
reversing the initial and final consonant spellings. The medial vowel 
spelling was not changed. For- example, glurcr became ckurgl. 
There were 25 such pseudo words in each list, varying in length 
from four to eight letters. The pronunciability of the resulting lists 
was validated in two ways, first by ratings, and second by obtaining 
the number of variations when the pseudo words were actually pro- 
nounced 

The words were projected on a screen in random order, in five 
successive presentations with an exposure time beginning at 50 milli- 
seconds and progressing up to 250 milliseconds. The subjects (college 
students) were instructed to write each word as it was projected. The 
mean percentage of pronounceable words correctly perceived was 
consistently and sighificanrly greater at all exposure times. 

The experiment was lzt:rc repeated with the same material but 
a diflferent jiTdgmehtrAftCT was exposed, it was 

followed by a multiple*choice list of four items, one of the correct 
one and the other three the mc^t common errors produced in the 
previous experiment The subject chose the word he thought he had 
seen from the choice list and recojrded a number (its order in the 
list). Again the mean of pronounceable pseudo words correctly per- 
ceived significantly exceeded that of their iinpfonouncable counter- 
parts. We conclude from these experiments that skilled readers more 
easily perceive as a unit pseudo words which follow the rules of 
English spdling-to-sound correspondence; that spelling patterns 
which have inv^uriant relations to sound patterns function as a unit, 
thus facilitating the decoding process. 

In another experiment, Gibson, Osser, and Pick (19) studied the 
development of perception of grapheme-phoneme correspondences. 
We wanted to know how early, in learning to read, children begin 
to respond to spelling-pattems as units. The experiment was de- 
signed to compare children at the end of the first grade and at the 
end of the third grade in ability to recognize familiar three*letter 
words, pronounceable trigrams, and unpronounceable trigrams. The 
three-letter words were taken from the first-grade reading list; each 
word chosen could be rearranged into a meaningless but pronounce- 
able trigram and a meaningless and unpronounceable one (for ex- 
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ample, ran, nar, rna). Some longer pseudo words (four and five 
letters) taken from the previous experiments were induded as. well. 
The words and pseudo words were exposed tachistoscopically to in- 
dividual children, who were required to spell them orally. The 
first-graders read (spelled out) most accurately the himiliar three- 
letter words, but read the pronounceable trigrams significantly better 
than the unpronounceable ones. The longer pseudo words were sel- 
dom read accurately and were not differentiated by pronunciability. 
The third-grade girls read all three-letter combinations with high 
and about equal accuracy^ but differentiated the longer pseudo 
words; that is, the pronounceable four- and five-letter pseudo 
words were more often perceived correctly than their unpronounce- 
able counterparts. 

These results suggest that a child in the first stages of reading 
skill typically reads in short units, but has already generalized cer- 
tain regularities of spelling-to-sound correspondence, so that three- 
letter pseudo words which fit the rules are more easily read as units. 
As skill develops, span increases, and a similar difference can be 
observed for longer items. The longer items involve more complex 
conditional rules and longer clusters, so that the generalizations must 
increase^ in complexity. The fact that a child can begin very early 
to perceive regularities of correspondence between the printed and 
spoken patterns, and transfer them to the reading of un&miliar 
items as units, suggests that the opportunities for discovering the 
correspondences between patterns might well be enhanced in pro- 
graming reading materials. 

I have referred several times to levels of units. The last experi- 
ment showed that the size and complexity of the spelling patterns 
which can be perceived as units increase with development of read- 
ing skill. The other levels of structure, both syntactic and semantic, 
contain units as large as and larger than the word, and that percep- 
tion of skilled readers will be found, in suitable experiments, to be a 
function of these factors is almost axiomatic. As yet we have little 
direct evidence better than Cattell's original discovery (12) tliat 
when words are structured into a sentence, more letters can be ac- 
curately perceived ''at a glance.'' Developmental studies of percep- 
tual ''diunking^' in relation to struaural complexity may be very 
instructive. 
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Where docs meaning come in? Within the immediate span of 
visual perception, meaning is less eflFective in structuring written 
material than good spell ing-to^ound correspondence, as Gibson, 
Bishop,* SchiflF, and Smith (20) have shown. Real words which are 
both meaningful and, as strings of letters, structured in accordance 
with English spelling patterns are more easily perceived than non- 
word pronounceable strings of letters; but the latter are more easily 
perceived than meaningful but unpronounceable letter*string$ (for 
example, bim is perceived accurately, with tachistoscopic exposure, 
faster than ibm). The role of meaning in the visual perception of 
words probably increases as longer strings of words (more than one) 
are dealt with. A sentence has two kinds of constraint, semantic and 
syntactic, which make it intelligible (easily heard) and memorable 
(27). It is important that the child develop reading habits which 
utilize all the types of constraint present in the stimulus, since they 
constitute structure and are, therefore, unit-formers. The skills 
which the child should acquire in reading are habits of utilizing the 
constraints in letter strings (the spelling and morphemic patterns) 
and in word strings (the syntactic and semantic patterns). We could 
go on to consider still superordinate ones, perhaps, but the problem 
of the unit, of levels of units, and mapping rules from writing to 
speech has just begun to be explored with experimental techniques. 
Further research on the definition and processing of units should 
lead to new insights about the nature of reading skill and its attain- 
ment. 



Summary 

Reading begins with the child's acquisition of spoken language. 
Later he learns to differentiate the graphic symbols from one an- 
other and to decode these to ^miliar speech sounds. As he learns to 
decode, he must progressively utilize the structural constraints which 
are built into it in order to attain the skilled performance which 
is characterized by processing of higher-order units — the spelling and 
morphological patterns of the language. 

Because of my firm conviction that good pedagogy is based on 
a deep understanding of the discipline to be taught and the nature 
of the learning process involved, I have tried to show that the psy- 
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chology of reading can benefit from a program of theoretical analysis 
and experiment. An analysis of the reading task— discriminatory and 
decoding aspects as well as the semantic and syntactical aspects — tells 
us what must be learned. An analysis of the learning process tells us 
how. The consideration of formal instruction comes only after 
these steps, and its precepts should follow from them. 
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